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CHAPTER T 


INTRODUCTION AND STATEMENT OF THE PROBLEM 


Considerable research effort is currently being expended in 


studying individual differences in cognitive behavior. One goal of 
this research has been the identification of the stable, self-con- 
sistent patterns of organization which give a person's cognitive be- 
havior ite individuality, The term “cognitive atyle” has entered 
paychology's glossary to aignify the unit of investigation in these 
studies, The term is meant to conceptualize a behavioral variable 
that is more personal than situational, one that represents an individ- 
ual's long-standing predisposition to perceive and respond to events 
in a manner typically his om. 

As a measure of individual differences in cognition, cognitive 
style is a variable of substantive as well as methodological importance 
in the study of cognitive behavior, Individual differences in such 
personal variables as sex, age, social status, and general intelligence 
have long played a useful methodological role in aiding investigators 
to control differences which might mask or exaggerate significant data. 
At the sane time, it was always recognized that these variables were 
epiphenowenal to cognitive behavior. They did not thenselves directly 


affect cognitive procs 


e8, This was true even of general intelligence. 


The standard measures of intelligence are nothing more than atheoreti~ 
cal diuensions which depict normative levels of intellectual performance 
ut oay nothing of the personal nature and monner of that performance, 
Cognitive style, on the other band, is properly a cognitive measure 
the charac 


of individual differences in cognition, Style of any sort 


teristic way an individual behaves: his cognitive style is the manner 


in whieh he typically perceives, thinks about, and responds to his 


environment, Cognitive style, therefore, is phenomenal to cognition 


and, as such, may be used not only to increase precision and control in 


‘the investigation of cognitive processes but to further the substantive 


explanation of those proce 


Present research interest in cognitive etyle, then, represents 
the effort of psychologiate to elaborate the study of cognition by 
paying greater attention to its personal, individual nature, The prenise 
of this research has been that individuals cognize reality in distinc 


tive, characteristic ways; that they develop, as Klein says, "definitive 


odes of mecting the world" (1951, p. 391), When these distinctive 
cognitive styles are defined, theoretically and operationally, othervise 
erratic individual differences becone dimensioned variables of cognitive 
dehavior, Thus, under the rubric of cognitive style individual differ 
ences in cognitive functioning serve to elveidate rather than obscure 
the nature of human thought, 

To date, a number of cognitive style dimensions have been identified. 


In general, this has been accomplished by demonstrating that individuals 


who perform alike on a specific cognitive task resenble one another 
in a broad and varied array of personal and cognitive characteristics. 
Where these characteristics have been seen as exhibiting an intrinsically 
coherent behavior pattern, that pattern has been conceptualized ax a 
cognitive style dimension, The original specific cognitive task then 
becomes the operational definition of a difference in individuals which 
is brondly psychological rather than narrowly cognitive. 


One cognitive style dimension which hi 


been the object of extensive 
investigation is the faniliar analytic-versus-global mode of cognitive 
functioning, Thin dimension distinguishes persons according to the 
degree to which they differentiate their experience, Tt measures the 


tendency to respond to stimuli analytically by breaking a stimulus 


down into its constituent parts in preference to dealing with it 
globally. ‘The psychological significance of this cognitive style ai- 
nension was first recognised in the early psycho-physical experiments 

on sensory thresholds, "Analytic" subjects in these experiments were 
found to have had lover thresholds than synthetic" aubjects, More 
recently, investigators have been concerned with the development, 
stability, and pervasiveness of analytic and global styles in individuals 


(witein 1954, 1962; Kagan et al, 1960, 1963, 1961), 


One tea of investigators (Kagan, Moss, and Sigel, 1963) has been 
successful in developing a convenient paper-pencil test, the Conceptual 
Style Test (OST), for identifying subjects who are more analytic than 


global in their cognitive style, Designed for use with children, this 


teat identifies analytic aubjects by the preference they show for 


using one or another differentiated part of pictured objects as the 


basis for classifying the objects as sinilar or alike, Globsl, non 
anolytic subjects, on the other hand, are identified by their tendency 
to find similarities or relationships between the objects taken ax 
unitery wholes. These investigators have called their more analytic 
subjects splitters and their more global aubjects lunpers, After @ 
series of investigations into the comitive behavior of splitters and 
lumpors, Kagon and his colleagues have concluded that the preference 
for analytic or global categorization measured by the Conceptual Style 
Test (GST) ia representative of a mode oF style of comitive behavior 


that is stable and self-consistent acro: 


a generality of cognitive 


s (Kagan, Moss, and Sigel, 1963), 


‘As a consequence of this finding, these investigators have 
proposed that future investigations of cognitive processes should 
control for differences in this stylistic dimension, much as past 
investigations have controlled for differences in sex, age, 1Q, and 
social class (Kagan, Moss, and Sigel, 1963), In tesponse to thie 
recommendation, the present study was designed to investigate the 
effect of a person's cognitive style, as defined by the CST, on his 
performance on a concept formation task and a perceptual discrimination 


t The expectation was that this would demonstrate both the method- 


ological and the substantive advantage of examining cognitive behavior 


in the Light of personality-centered di 


sions of cognitive functioning, 


A primary concern was to find whether a person's cognitive style would 
either facilitate or inhibit his cognitive performance on these tasks. 
Following Floyd Allport's suggestion (1955, p. 218) that long- 
standing personal modes of cognitive functioning be studied and analyzed 
in the theoretical terminology of “aental sets," this study conceived 


cognitive style as the characteristic einstellung, or set, which a 


person would bring into a cognitive task situation, Thus it 


theorized that a person's task performance would be facilitated or 
inhibited in the degree that his cognitive style was appropriate or 
inappropriate to the immediate cognitive task. 

A person's task set, however, was not assumed to be determined 
entirely by the predispositions engendered by his particular cognitive 
style, The definition given to the tesk, in terme of task instruction 
and orientation, was also considered an important determinant of the 
set with which a person would approach the solution of a task (Bruner, 
1956, p. 56). ‘Thus, other things being equal, the more clearly instrue~ 
tion and orientation define a task for a person, the more Likely he will 


be to adopt an appropriate task 


1. Furthermore, it seemed reasonable 
to asoune that task act, whether due to cognitive style predispositions 
or to preliminary task orientation, would not always be uniformly 
influential in determining subject performance, Specific problem 
formulations of a task usually differ in difficulty or coaplexity, 

tnd an appropriate task set may vary in ite importance for aiding in 


‘the solution of a task, depending on the difficulty level of the problem. 


To investigate the facilitating or inhibiting effect of cognitive style 
on performing a task, it was deemed proper to adopt an experimental 
design in which both the level of task orientation and the level of 
task difficultywere controlled. To that end, the task performance of 
subjects in this study was examined under three levels of task orien~ 
tation and four levels of problem difficulty. 

A priori examination of the concept formation and enbedded figures 
tasks used in this study indicated that they were both analytical in 
nature, requiring a subject to discriminate the relevant part of a 
larger stimulus complex. As such, they represented tasks whose solu- 
‘tion would be facilitated in the case of analytic subjects and inhibited 
in the case of global subjects. 

Bruner (1956) has used concept formation tasks to identify various 
strategies subjects employ in attaining concepts. One of these 
strategies, conservative focusing, is a particularly analytic style 
of problem solving, Witkin has used the perception of embedded figures 
to determine the degree to which subjects are field independent, a 
dimension which he has independently employed to define an analytic 
cognitive style. Both tasks therefore have special significance in 
connection with the analytic-global dimension of cognitive style. 
Using these specific cognitive tasks to examine performance differences 


between splitters and lumpers made it possible to study the analytic~ 


global dimension of cognitive style in terms of results that would 


generalize across three independent operational measures of what 


appears to be the sane theoretical dimension, To the extent that 
‘there is considerable overlap in the operational procedures of Kagan, 
Bruner, and Witkin, the theoretical nature of the analytic-global 


dimension of cognitive style becomes a more precisely defined construct. 


Statement of the Problen 


The purpose of this study was to examine the effect a person's 


cognitive style had on facilitating or inhibiting his succe: 


attaining a concept and perceiving an embedded figure under different 
Levels of task orientation and problem difficulty, The specific 
cognitive style dimension investigated was the analytic-gloval construct 
which Kagan and bis colleagues have operationally defined in terms of 

a person's preference for analytic categorizations, 

If the results of the study were to bear out the thesis that 
cognitive style is a significant determinant of performance on cognitive 
tasks, then further support would have been found for the recommendation 
thot studies of cognitive functioning should control for differences 
in cognitive style, In an effort to give the study's results a wide 
theoretical significance, the two cognitive taske used in this investi 
gation were ones which have independently served as operational measures 


of the analytic-global construct: namely, Bruner’ 


measure of concept 
attainnent strategy, and Witkin's measure of field independence, 
‘The importance of the problem investigated atémmed from recent 


attempts to use cognitive style dimensions to identify and order crucial 


personality differences in cognitive functioning. The present study 


was designed to test the supposition that the analytic global dimension 
of cognitive style has come of age as a personality-centered cognitive 
variable that has both methodological and substantive value for the 


explication of intellectual proces: 


CHAPTER 11 


REVIEW OF RELATED RESEARCH 


Cognitive style dimensions have been proposed as important per 

sonality variables for the study of cognitive functioning because they 

represent the stable, pervasive, self-consistent ways in which individuals 

cognize reality, They are the dimensions defining an individual's 

characteristic responses to stimli, As psychological variables, they 

predict the reaction of the same individual in different situations 

and the reactions of different individuals in the sane situation, 

Their scientific generality, in other words, is personal not situational, 
‘Tie chapter is a review of recent research that has been directed 

toward the identification and calibration of the analyticmglobal 

cognitive style. The focus of the review was on findings pertinent to 

the supposition that a person's preference for making analytic or global 

categorizations was predictive of the responses he would make in a 


variety of perceptual and cognitive situations, 
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At a theoretical level, there seems to be general agreement. that 
the analytic-global dimension of cognitive style deseribes a continuum 
hose one end marks cognitive functioning that is active, analytical, 
articulated, specific, and critical; and whose other end marks passive, 
flobal, vague, diffuse, uncritical cognitive functioning (Wallach, 1962, 
p+ 200), This theoretical interpretation of what is meant by the 
analytic-global dimension of cognitive style was arrived at by 
induction from findings on specific, empirical investigations of the 
stable individual differences characterizing performance on a nunber 


of cognitive tasks, ‘The two major investigative efforts following this 


method of inquiry were those of the Witkin group (1954, 1962) and the 
Kagan group (1963, 1964). 

Kagan and his colleagues begon their investigation of the analytic 
global construct with a task that required aubjecta to group or sort a 


Large array of human figures in any manner desired, This task clearly 


differentiated between individuals who aorted the figures on the basis 
of carefully defined descriptions of physical characteristics and those 
who grouped thes on the basis of ill-defined, vague thematic relation~ 
ships, In explaining the performance differences exhibited by subjects 
in thin task, Kagon and hia colleagues proposed that the analytic group 


was engaging in an active conceptual analysis of the stimulus array, while 


n 


‘the global group was passively accepting the stimuli in terms of their 


most obvious aspects (Kagan, Moss, and Sigel, 1963, p, 78). 


Personality assessments of these contrasting groups supported thi 
contention, Subjects who produced anelytic conceptual sorts were rated 
as persistent in the face of problem situations, confident in their 
approach to challenging intellectual tasks, and motivated to obtain 
achievenont-related goals. Those who preferred global conceptual izations 
were more inclined to be dependent in interpersonal situations, not 
overly ambitious, and less inclined to labile sudenotor reactions, ‘Thus, 
the ground was laid for the conclusion by Kagan and his colleagues that 
an individual's response to a conceptual sorting task was indicative 
of a pervasive personality variable which represented one dimension 
of his individual style of cognitive functioning, 

Subsequent to these initial efforts, the Kagan group developed 
the Conceptual Style Test (CST) to serve as the defining task in 
differentiating analytic trom global subjects, This test is described 
in Chapter IIT of this study, The CS? was designed to be suitable 
for use with children because Kagan and his colleagues were 
particularly interested in stidying the “antecedent events that 


predisposed a child to develop and maintain an anslytic attitude (Kagen, 


Moss, and Sigel, 1963, p, 82). When the behavioral patterns of 
children identified as either analytic or global by means of the CST 
were studied, confirming evidence was found that the response differences 


revealed by this test were pointing to braoder, stylistic differences 


12 


in cognitive functioning, Analytic children were found to possess 
in common a cluster of personal behaviors that included having a 
reflective attitude, a tendency to differentiate experience, and the 
ability to resist the effects of distracting stimuli on ongoing behavior, 


Global children, on the other hand, were characterized as impulsive, 


more reactive to external stimuli, and less likely to differentiate 


couplex stimulus situations, Intellectually, analytic children differed 


from global children in word associations, organization of words for 
commitment to memory, and interpretation of ink blots and TAT pictures 


(Kagan, Moss, and Sigel, 1963, p. 101), 


The research of Witkin and his colleagues (1954, 1962) on the 


analytic-global dimension of cognitive style began with tasksthat were 
more perceptual and less verbal than the Kagan group's conceptual 


classification tasks, Witkin's tas 


required subject to orient him- 
self vertically while placed in a tilting room, to move a rod to @ 
vertical position while it was surrounded by a tilted frane, and to find 
4 simple visual figure embedded in a more complex pattern, Subjects 
who were more successful on these tasks were described as field 
independent; less successful subjects were desiguated field dependent. 
The difference between then was explained in terms of the degree to which 
subjects could free theaselves from the influence of a surrounding 
perceptual field. 

Like the Kagon group, the Witkin researchers enlarged the psy- 
chological significance of their narrow test differences to embrace a 


broader analytic-global dimension of deep-seated personality differences 
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in cognitive functioning, In general, field-independent persons were 
found to articulate both their social and non-social environments with 
greater clarity and precision than ficld-dependent persons, Behavior- 
ally, this tendency to articulate experience differentially manifested 


itself in "capacity for self-care, ability to assume responsibility, 


nature and bi 


14 for friendships 


and kind and depth of interest: 
(Witkin et al., 1962, p, 208), Intellectually, field-dependence- 
independence was found to correlate with the parts of conventional 
intelligence tests which require an analytical approach, with success 
on insight problems which required restructuring, with clarity of 
experience in unstructured test and interview situations, with ability 
to articulate body concepts, and with the ability to manifest a sense 


of separate identity (Witkin ot 


+ 1962, passin). 
Gardner, in his independent investigations of the field-dependent- 
independent construct, has expanded its interpretation to include the 
notion that Witkin's test procedures are actually tapping "individual 
ditterences'in the capacity to attond and respond selectively to 


relevant va, irrelevant cues" (Gardner, 1962, p, 193), This would 


suggest, as Kagan himself has noted, that there is a good deal of 
similarity in the' theoretical construct being defined by Within's 
measures of field-dependence-independence and Kagan's measures of 
analytic-global conceptual preference, In this respect, Kagan has 


stated that the formation of analytic concepts requires 


careful and 
purposive analysis of the stimulus and a differentiation of relevant from 


irrelevant cues" (Kagan, Moss, and Sigel, 1963, p. 78). 


“ 


Gardner based hia interpretation of the Witkin construct on the 
results of studies he conducted on the relationship between ficld~ 
independence and the ability to overcome illusory effects when given 
brief instructions on resisting illusions by means of selective con~ 
centration and attention, His results indicated that the analytical 
orientation described by the Witkin group might actually imply a super- 


iority in select 


ty of attention to relevant vs, compelling irrelevant 


cues without, regard to whether the relevant item was the embedded figure 
or its surround, In one study, for example, using the concentric circles 
illusion of Delboeuf and some related figures, Gardner (1961) found that 
subjects adept in Witkin's Bnbedded Figures Test showed less illusion 
both when asked to respond to the embedded circles and when asked 

to respond to the surrounds, 

In reviewing the, research findings of the Witkin group, Paterson 
(1962) has also suggested the notion of contrasting field-independent 
and field-dependent subjects in terms of a general ability to 
distinguiah relevant from irrelevant perceptual clues, Faterson noted 
the fact that a field-independent attitude correlated with success on 
the picture completion, block design, and object assenbly subtests 
of the Wechsler (Goodenough and Karp, 1961), These subtests require 
fa subject to analyze a picture of a familiar object to find 
missing part, dissect a design into its components in order to reproduce 
it, "break down n given configuration and integrate its parts into a 


new whole. Furthermore, field-independence also correlated with « 


15 


subject's dogree of clarity and specificity in describing ink blots 
(true also of Kagan's splitters) and with a subject's degroe of clarity 
and articulateness in describing his environment and himself in an 
interview situation (Witkin, 1962, passin), 

Both Gardner's experimental rosults and Paterson's interpretation 
of the research findings of the Witkin group aupport the contention that 


‘the Witkin operations and the Kagan measures are operationally defining 


@ theoretically similar dimension of cognitive style. Wallach (1962), 
horever, has called this position into question, He has noted the fact 
that both Kagan and Witkin have been able to enbrace contrary empirical 
findings within their respective theoretical constructs, Kagan, Wallach 
points out, found that his operational measures correlated with the 
verbal sub-tests of the Wechsler, while Witkin found that his operational 
procedures correlated with the performance aub-tenta and not with the 
verbal, Yet both Witkin and Kagan have been able to explain these 
findings in terme of the analytic~global dimension of cognitive style: 
Kagan (Kagan and Moss, 1960, cited in Wallach, 1962) by auserting that 
the Wechsler vocabulary and information sub-tests are deal ing with the 


degree of clarity and eriticalne: 


with which a person analyzes his 


world (scoring in the Wechsler varies with specificity of word definition 
‘and Witkin by stating that the Wechsler picture completion, block-design, 


and object assenbly sub-tests are related to a person's ability to analyze 


a whole in terms of its parts (Witkin, 1962, p, 61), and it is this 
perceptual aspect of intelligence that the analytic-global cognitive 


style influences. 
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Obviously, "being analytic" aecas to mean something different in 
‘these two instances verbal but not perceptual capabilities in the 

fone case, and perceptual tut not verbal in the other. Wallach's con 
clusion was that both groups are using measuring instruments that were 
too narrow and task specific. The theoretical meaning of the analytic 
flobal distinction appears to become blurred when its operational 
definition is narrowly verbal or narrowly perceptual. What is needed, 
Wallach said, is a broader multidimensional measuring instrument which 
can register the miltiple factors which may be at work in generating 
an analytic or global cognitive style. 


Wallach's criticism was based on Kagan's early reports of h: 


work, Since then, studies with younger children have found no cor- 
relation between an analytic score on the CST and a high WISC vocabulary 


subtest score that wi 


greater than .15, Moreover, corrleations of .58 
and .55 between the CST and the WISC picture arrangement subtest and of 


+22 and ,37 bets 


n the CST and the WISC picture completion subtest 
have led the Kagan group to realize that the perceptual aspect of their 
criterion measure may be more critical than its verbal features (Kagan 


tal 


1964). While this would support Gardner's belief that Witkin 


and Kage 


are getting at the same theoretical dimension of cognitive 


style, it is 


till probable that the theoretical construct of analytic— 


global style is multiply determined and therefore inadequately assessed 


by any single criterion test procedure. In discussion with Wallach, 


Kagan himself hi 


accepted this much of the Wallach critique (Kagan, 


Moss, and Sigel, 1963, p. 123). 


Ww 


For the present, since there are no aultidinensional measurement 
procedures available for researching the anolytic-global dimension of 
cognitive style, there seems to be no alternative to using either the 
Kagan or the Witkin single-criterion tests, In thie study the Kagan 
test was euployed, The rationale for this initial choice of a 

procedure for distinguishing between subjects who were analytical or 


global steamed from the fact that a subject! 


performance on the Kagan 


criterion is more a matter of his preference than his ability to 
function analytically, This test examines @ subject's performance 

in a free choice situation, There in no specific answer that is 
correct, Giving an analytic response on this test is no more difficult 
than giving a global one, Most ubjects, if pressed to do so, can 


do both, At least, so the authors of the test claim (Kagan, Moss, 


and 8: 


el, 1963, p. 83). 

The reverse seas to be true for the Within procedures, where 
the defining task in a measure of saximn rather then typical behavior, 
Eliott and Melichacl (1069) have clearly shova that even with specific 
training a aubjoct will not be able to inprove his test performance. 
Theo invostigntore sereoned 44 norma] adult subjects on the rod and 
frago teat to form two groups of seven persons who nade relatively 
Large errors, One of these groups was given specific inetruction on 


how to res: 


t the influence of the tilted frame and how to use body 
cues, ‘The other group was given the sane training, plus feedback 


and discus 


ion as they made each judguent, The first group did not 
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sprove at all, and the second group showed only a minimal and trans~ 


ient increase of score. 


According to authorities in psychological testing, personality 
variables should be measured in terms of typical and not maximal be~ 
havior (Cronbach, 1960, p. 31; Thorndike and Hagen, 1955, p. 21). 
Since this requirement seemed to be met in the case of the Kagan 
instrument and not in the case of the Witkin test procedures, the 


former wi 


chosen as the proper selection instrument for this study. 

Considering the serious ambiguity presently attaching to the 
theoretical conceptualization of the analytic-global construct of 
cognitive style, Kagan has recoamended that current investigations 
of this construct confine the interpretation of results to the 


specific operational procedures employed in its measurement. In a 


imilar vein, Witkin has hesitated to expand his use of the tera 
analytic beyond the specific ability to overcome an enbedding context, 
Studies by Jackson (1955), Longnecker (1956), and Karp (1962) have 


tended to confirm Witkin's caution in this regard, Th 


investigators 


have found that the field-independent construct does not generalize 


to situations in which the relevant stimulus is surrounded by dis 


tracting stimuli but not embedded in them, 


19 


Research Related to the Pervasiveness of a Preference 
for Analytic-Global Categorizations in Cognitive Functioning 


Until recently very few psychologists have given systematic 
attention to the explanatory potential which individual differences 
in cognition may possess for furthering knowledge about complex cog- 
nitive processes, Bartlett (1992), perhaps, is the outstanding 

exception, Currently, however, under the heading of the "cognitive 


controls" which persons use to modulate the exprei 


ion of motives in 
their cognitive functioning, a nuaber of investigators have been 
examining the paychological significance of stable, enduring individual 
differences in cognition (Klein, 1954, 1956, 1958; Holman and Klein, 
1056; Gardner, Holzman, Klein, Linton, and Spence, 1959), 

As a result of this work, various discrete dimensions of con- 
sistent individual differences in cognitive functioning have been 
defined; for example, the selectivity of attention deploynent; the 
habitual extensiveness of scanning under free scanning conditions; 
the breadth of equivalence range expressed in the categorization of 


objects, persons, and events; tolerance for unrealistic experiences 


and the degree of assinilative interaction among percepts and related 
menory traces Ieid don earlier, Gardner and Long (1960) have 
reviewed this research and concluded that the discovery and calibration 


of these consistent individual differences supports the soundne: 


"of selecting groups of subjects for experimental studies of learning 


and remembering that are equal on relevant dimensions of cognitive 


control" (Gardner and Long, 1960, p, 170). We further states 


Tt is our guiding thesis that such complex cognitive 
behaviors will be fully understood only when both the 
general laws and the individual laws of learning and 
Fenenbering are better understood, These related approaches 
to learning, remembering, and other cognitive behaviors 
rioet on common ground: that of the cognitive processes 
involved in the registration, organization, and later 
reactivation of that which is learned (Gardner and Long, 
1960, p. 170). 


‘The analytic-global dimension of cognitive style, as operationally 
defined by the CST (Kagan, Moss, and Sigel, 1963), has appeared as 
one of the most recent attempts to expand understanding of the cog- 


nitive proce: 


1s by studying the controls individual use in experienc 
ing the world, In this respect, the primary investigators of this 
dimension of cognitive style have also recomended that the analytic 
global construct should be used in experimental studies of cognitive 


proce 


e8 (Kagan, Mo! 


, and Sigel, 1963; Kogan ot al,, 1964), The 
basis for this recosmendation, naturally, was the fact that the pre~ 
Lieinary investigations of Kagan and his colleagues had demonstrated 
relationships betwoen their measure of the analyticnglobal dimension 
of cognitive style and a variety of cognitive tasks, 

The cognitive general ity of the analytic-global construct was 
carly noted by the Kagan group in their finding that a child who was 


analytic on the CST also tended to be analytic in his performance with 


other test materials that were minimally structured, In testing 21 


Fels boys between 7 and 10 years of age, they found a moderate tendency 


a 


for then to be analytic across a variety of stimilus situations, 


particularly in the interpretation of ink-blots and in responding 


to TAT pictures, Typical analytic responses to these materials 


were: for ink-blots, "That's the face of a beetle, and here are his 
‘teeth and jar," in contrast to the more global response, "That's 


a bug;" for TAT pictures, beginning a story with “There's a gun," 


in contrast to "That's a robber." (Kagan, Moss, and Sigel, 1963.) 


In another study of 6th grade boys and girl, these investi- 
gators examined the relationship between analytic scores on the CST 

‘and performance on a word association test, a serial learning task, 

and @ figure sorting task, In general, the findings indicated a 
powitive relationship between preferred conceptual style and performance 
fon these taska, In the word association test a subject was required 


to give his first association to each of 40 word 


Analytic aubjects 


made more noun-noun associations and global subjects more noun~ 


phrase completion respons; ‘taken as corroborative 


This finding wi 


of the fact that global subjects make more thematic categorizations 
with the CST stimuli, The serial learning task required subjects 
to recall words from Lists that contained clusters of words grouped 
on a functional basis (e.g., thunder, Lightning, puddle, storm, 
rain, and windy) or on @ categorical basis (e.g., dog, cat, cor, 
horse, pig, and chicken), During recall trials, analytic subjects 
tended to recall categorical words continuously to a greater extent: 


than they recalled functional words in clustered series, The reverse 
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was true for global subject: 


Lastly, it was found that subjects 
who were analytic on the OST tended to be analytic in their sorts of 
human figures, Results on all three cognitive tasks were more con— 


‘tent for boys than for girls, and since correlations were not partic 
vlarly high, results had to be interpreted in terms of trends than of 
specific significant relationships. In a similar study with 3rd 


graders significant results were found for boys but not for girls. 


Nonanalytic boys recalled wore functionally related words contiguously 
(r= 99, p &.01) and gave more noun-verb phrase completions on 
the word association teat (r= .44, p < .08). 

According to Kagan and his colleagues, one factor distinguishing 
the cognitive task performance of analytic from global children is 
‘the tendency for the former to differentiate couplex stimulus arrays 
toa greater degree, Indeed, this is the hypothesis underlying the 
construction of the GST, These investigators, therefore, have 
examined the degree to which a subject succeeds in transferring to a 
discrete part of a stimulus a verbal Label that was previously 


learned as a response to the whole of the stimulu 


In testing 50 
4th grade children, it was found that analytic children could make 


thi 


associative transfer with greater suecess than global children, 
This finding was later replicated with an independent group of 57 
fourth grade boys (Kagan, Moss, and Sigel, 1963). 

Lee, Kagan, and Rabson (1963) tested a siniler hypothesis with 


comparable results, These investigators reasoned that differences 
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in cognitive functioning may be due not only to a subject's repertoire 
of kmowledge and the coguitive transformations this knowledge allows 
him to perform on data, but to the stimulus characteristies of the 
data to which the subject initially attends and to the cotegories 

and labels he first applies to the data, To test this hypothesis, 
these investigators studied the differences in the rate of learning 
three kinds of concepts (analytic, relational, and inferential) 

in a standard concept formation task to see if the learning rate 

was associated with a preference for making analytic or global group 
ings on the CST, Thirty Srd grade boys were used as subjects: 15 

had the highest analytic scores and 15 the lowest analytic scores 

out of a group of 39 children tested with the OST, Using magazine 
cutouts for stimuli, index cards were prepared which carried the 
picture of some object on one side of the card and @ nonsense ayllable 


on the other side, Stimulus objects which belonged together on an 


analytic, relational, or inferential bi 


8 were paired with the 
sane nonsense syllable, For example, the analytic concept "objects 
vith a missing leg" was exeuplified by cards with the stimulus objects 
of a table, a boy, a bird, and so forth, each of them being paired 
with the sane nonsense syllable, Hach card therefore represented 

4 stimulus-response pair, and the subject's task was to respond to 
‘the stimulus picture by naming the nonsense syllable paired with it, 
The cards were presented with the nonsense syllable covered by a 
hinged flap, and the subject was required to anticipate which nonsense 


syllable was under the flap. 
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‘The results of this study showed that analytic boys learned tro 
analytic concepts at similar rates (x = .72) and two relational concepts 
at moderately similar rates ( r= .59), The reverse pattern was 

found for nonanalytic boys: they learned relational concepts at highly 
similar rates (r= .75) and analytic concepts at moderately similar 
rates (r= .47), Most importantly, a significant interaction was 

found between cognitive style and type of concept attained with the 


ireatest succe: 


Analytic boys attained analytic concepts sooner 
than the other two types of concepts, and nonanalytic boys had their 
relatively greater success on relational concepts, Inspection of the 
sinple effects fron this experiment, however, showed that only in 
‘the case of analytic concepts was there a clearly significant 
difference in the performance of the two groups, For the other types 


of concepts and in over-all concept attainment neither group wi 


superior. Thus these investigators were able to conclude that 
cognitive style was an important variable in cognitive functioning 
whose locus of variability was more in the initial data to which the 
subject attended than in the various cognitive transformations he 
might subsequently perform upon the data in arriving at a concept, 

‘he cognitive generality of an analytic-global style, as measured 
by the OST, has received its most recent support fron a series of 
investigations conducted by Kagan and his colleagues into the immediate 
and historical determinants of a person's preference for analytical 


categorization (Kagan et al., 1964), These studies were carried out 


with children in grades 1 through 4, and, in general, the results 
Justified the hypothesis that differences in cognitive style can be 
expected to manifest thenselves in a variety of cognitive tasks, One 
of the studies reported in thie monograph found that @ preference for 
analytic CST responses in lst and 2nd grade children correlated with 
the ability to locate faniliar figures embedded in a distracting 
context, with performance on the picture-arrangement sub-test of the 
WISC but not with performance on the WISC verbal sub-tests (see 


Wallach, 1962), with the degree of articulation present in respons: 


to ink-blots, and with the tendency to inhibit the impulsive reporting 
of inaccurate response to both hidden figures and ink-blote, 

Mis series of studies aleo included a replication of the study 
on the relation of an analytic attitude to the ability to transfer a 


verbal label from a total stimulus to one of its differentiated parts, 


Using 57 4th grade boys as subjects, this study found performances on 


‘the: 


tasks to correlate as predicted (r= .26, p <.01). In all, 
there were eight studies reported in thie monograph, all of them in 
one way or another denonstrating the “consistency of an analytic atti- 


tude across situation: 


(Kagan et 1964, p. 3), Kagan and his 


colleagues explained this consistency in terms of .the more fundamental 


proce: 


1s of reflection versus impulsivity and the visual analys: 


of complex stimulus arrays. 
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Susmary ond Implications for the Present Study 


The study of cognitive style has advanced to the point where 
these dimensions of individual differences in cognitive functioning 
have been recommended as suitable controls in the experimental study 
of comitive processes. Aa stable, pervasive, and self-consistent 
odes of cognitive behavior, cognitive style dimensions are envisioned 
as the variables directly moderating a person's cognitive activity. 
This study was designed to see if the analytic-global dimension of 
cognitive style would significantly affect a person's performance 
an two cognitive tasks. 

One of the chief problems that has attended the investigation 
of the analytic-global dimension of cognitive style has been the fact 
that different investigators have euployed different measurement 


procedures to assess this theoretical construct. Kagan and bis colleagues 


have studied this construct in terms of a person's preference for 
conceptual sorts, Within and his colleagues have used a variety of 


perceptual-motor tasks, In a similar vein, Bruner has discovered 


problew solving strategies that are more or less analytical depending 


on the protocols subjects follow in attaining concepts. Although 


past research has shown that each of these measurement procedures are 
tapping a theoretical dimension of analytie-global functioning that 
generalizes across a variety of cognitive situations, it has also cast 


doubt on the supposition that each of them is sampling that dimension 


at 


in comparable ways, Tt has been suggested that analytic-global 
style may be a multi-faceted dimension and that single-criterion 
operational measures are inherently incapable of adequately reflect 
ing all aspects of this construct, 

Since at present there are no gulti-dimensional measures of the 
analytic-global cognitive style, this study proposed to overcone the 
inadequacy of the single-criterion measures by measuring the presence 
of the dinension in terms of one of the single-criterion measures 
and then studying its effect on cognitive functioning in terms of 
performance on tasks which have thenselves served as single-criterion 
measures of the analytic-global construct, To this end, the cognitive 
tasks chosen for study were a concept formation task and an enbedded 
figures task, Both tasks were analytic in nature, and each had 
potentiality for revealing the degree to which subjects functioned 
analytically, 


‘The merits of the enbedded figures task in this respect have 


already been sufficiently discussed. The task is prima facie analytical, 
requiring a subject to diseubed a carefully camouflaged simple figure; 
and @ subject's relative quickness in performing the feat is an index 

of his tendency to be analytical, Concept formation tasks have been 

used by Bruner (1956) to identify various strategies which subjects 

may caploy in attaining a concept. One of these strategies, conservative 
focusing, is clearly analytic in its style or manner. A subject 


using this 


‘trategy will search for the criterial attributes defining 
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@ concept by attending to one attribute at @ time, varying its value 
while holding all other attribute values ‘constant, ‘The task itself 
is also essentially analytical, requiring as it does that subjects 
determine which of a set of attributes are criterial to a concept. 
Thus, this task allows the effect of cognitive style to manifest 
itself not only in the gross measure of the greater success analytic 
subjects may be expected to achieve on such an analytic task, but also 
in the more refined measure of their nore frequent and consistent use 
of a conservative focusing strategy. 

With this research design, then, it became possible to see if 
cognitive style, as measured by the CST, had a pronounced effect 
not merely on cognitive functioning but on cognitive tasks which 
would support the theoretical similarity of the construct underlying 
various separate operational weasurenents of the analytic-global 
dimension of cognitive style. If the effect were not pronounced, of 
course, then the need for increased precision in the theoretical 
definition of this construct would be underscored, 

In addition to the foregoing theoretical considerations involved 
in the choice of the specific concept formation and perceptual dis 
crimination tasks used in this study, one further general con 
sideration dictated that two tasks of the type chosen be used. The 
GS requires subjects to produce conceptual categorizations. ‘The 
actual diserininatory power of the test, hovever, may Lie in the 


preliminary perceptual discriminations forming the basis of the 
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conceptual categorizations made (Kagan ot al. 1964), Therefore, 


any exanination of the effect of conceptual style as measured by thil 
instrument seemed capable of full exploration only with cognitive 
tasks that differentially emphasized the perceptual and conceptual 


components of cognitive activity. 


CHAPTER 111 


‘EXPERIMENTAL DESIGN OF THE STUDY 


The thesis has been advanced that cognitive style is a sig- 
nificant determinant of performance on cognitive tasks, Tt was the 
purpose of the present study to examine this thesis in terms of the 
effect an individual's cognitive style had on facilitating or in~ 
hibiting his success in attaining a concept and perceiving an enbedded 
figure under different levels of task orientation and problea 
difficulty. 

On the basis of a preference for making either analytic or 
global conceptual groupings, individuals were distinguished into 
splitters, whose cognitive style was analytic, and lumpera, whose 
style was global, Preference for making these contrasting conceptual 
groupings was considered the appropriate eriterial behavior for 
measuring differences in a theoretical construct whose underlying 
notion was style and not proficiency of performance. Tt was assumed 
that the Conceptual Style Test, the instrunent used in this study to 
classify subjects as splitters or luupers, elicited a subject's 


preferred response anong a set of apposite responses, each of which he 
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actually had the ability to make, Support for this assumption was 
sought by exanining the extent to which each iten on the test could 
elicit both typos of response from the sane individual. 

Tue general hypothesis that cognitive task performance varied 
as 4 fuaction of cognitive style, task orientation, and problen 
difficulty was resolved into the following four specific predictions: 

1, Splitters will outperform luapers on both tasks, 

2, Task orientation will improve the performance of both 
splitters and lumpers on each task, 

3, ampere will benefit from task orientation to a greater 


extent than splitters, 


‘The differences which have been predicted to obtain between 
splitters and lumpers will be more evident when problem difficulty 


level is low than when it i 


high, 


Design of the Research 


Data were secured on two cognitive tasks performed under the 


control of three factor: 


Bro of these factors, comitive style and 
preliminary task orientation, were varied between subjects, while the 
third, problem difficulty, was varied within each subject, Cognitive 
style was controlled by selecting frou a preliminary pool of 120 

subjects the 24 subjects with the highest analytic scores and the 24 


subjects with the lovest analytic (global) scores on the Conceptual 
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Style Test, The nature of this test and the scoring procedures used 
are described in a separate section, Analytic scorers on this test 
were designated as splitters and global scorers as lumpers. 

Within each of these groups subjects were randouly assigned to 
one of three conditions of preliminary task orientation, Task orien— 
tation condition Iwas a higher level of task orientation than condition 
Ti, and task orientation condition TIT was a control condition in 
which no orientation was given, The orientation involved deuonstration 
perfomances of the task and is described at Length in connection with 
the description of the tasks. Using three levels of preliminary task 
orientation meant that within both the splitter and the Lumper groups 
there were three sub-groups of 8 aubjects each arranged as follows: 

Each subject perfomed both the concept foraation task and the 
eabedded figures task, Por each task there were four problens of 
varying difficulty, The nature of the tasks and the manner in which 
task probleas were varied for difficulty are explained elsewhere in 
this chapter, Both the order of tasks and of problens within tasks 
wore randomized for presentation to each subject, The full experimental 
protocol followed for each subject is shown in Appendix A, The detail 
of this Appendix is made clear in the sections of this chapter which 


describe the ta: 


‘and the experimental procedures employed. 
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The Sample 


The Conceptual Style Test was adainistered to 120 8th grade 
students of the Hovard Bishop Junior High School, Gainesville, 
Florida, The 24 students with the highest anolytig scores and the 
24 students with the Lovest analytic (global) scores were asked to 
participate in the study, Each student received a dollar for his 
services and agreed not to discuss any of the procedures until the 
study was completed, Between the tine the Conceptual Style Test was 
Adainistered ond the tine the study begon, two potential subjects 
had Left school and were not available for exenination on the two 


cognitive tasks, ‘They were replaced with the two students having 


scores which qualified them as firet alternates. All students asked 
to participate in the atudy accepted the invitation, 

To describe the sample the following information was taken from 
school records: scholastic ability test scores; scholastic achievenent 
test scores; final 8th grade class scores; and occupation of parent or 
guardian, These data, together with the sex and age of each subject, 
are presented in Appendix B, 

In both the splitter and the luuper group there were 19 boys and 


11 girl 


Tae moan age of both groups was 14-6 yeara of age, with a 
standard deviation of 6 months, The groups therefore did not differ 

with respect to the sex or age of their meubers, Similarly, there were 
no significant differences tor any of the other descriptive variables, 


The splitter group had 14 menbers whose family breadwinner was a 
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skilled or unskilled worker and 10 members where the breadwinner was 
fa professional or business man, The reverse trend existed in the 


lumper group, in which 15 parents were from the profe: 


nal or 
business class with only 9 from the ranks of skilled or unskilled 
labor, The difference, however, was not significant (x? = 2.08; 
at=1). 

The data summarizing the lack of significant difference between 
the two groups with respect to scholastic ability and achievement are 


presented in Table 1, 


TABLE 1 


DESCRIPTION OF SAMPLE 
ACCORDING 10 SCHOLASTIC ABILITY AND ACHIEVEMENT 


SPLITTERS ‘LUMPERS Mean 
Variable Mean = SD Mean SD_—=“~Difference & 
1a 108,38 11,67 105.46 11,68 2.92 85 
GAT Seores* 

Reading 39,19 59,67 = 48 at 
Arithnetic 60.05 2176 189 
Language 58,14 60.00 1.80 m 
8th Grade Final 

School Marks 

English 1,59 80 2.16 1.23 = 57 

Soe, Studies 1.96.88 97 = 133 
Mathenatics 2.00.77 194 = 139 

Science 1.69.80 106 = 152 


*California Achievenent Test aduinistered May 1964, 
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The school record IQ was not considered @ particularly valid meusure 
since it was based on a variety of testing instruments administered 
at different times for each student, In reporting achievenent scores, 
percentiles on the Galifornia Achievement Test were converted to 
normalized MeGall T-scores, and 8th grade final marks were converted 


froa letter to point grades, 


The Screening Instrument and Selection Procedure 


The Conceptual Style Test,—This instrument was devised by 


Kagan, Moss, and Sigel (1960) to identify those children who consistently 

differentiate visually presented stimuli and who group faailiar 

cbjects together on the basis of objective elenents of similarity that 

are parts of a total stimlus, Each item in thia test contains three 

Mlack-and-mhite dravings of familiar objects, and the child is re 

quested to select two of the drawings that are alike or go together 

in sone way, at the sane tine stating the reason for his choice, 

A sunple iten fron this teat is presented in Appendix O together 

with the instructions employed for its adsinistration in this study, 
The stinuli represented by the trio of dravings in each iton of 

the Conceptual Style Test were designed to elicit tro major classes 

of responses—anelytic and relational conceptual groupings—and, to 

4 lesser degree, inferential-categorieal concepts, The analytic con 

coptual groupings are those based on differentiated, objective parts 


of the stimuli pairs that allow them to be seen as similar or alike, 
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Gategorizations of this type aret objects with a leg missing; animals 


with their tongues ow 


animals with one ear flopped down, In each 
of these comparisons similarity is based on a differentiated part of 


the total stimulus; that is, the mi 


‘ing leg, the tongue, the ear. 
The relational categorizations involved conceptual pairings on 

a functional relationship between the total, undifferentiated stimulus 

objects, Tue two stimulus meabers in a relational pairing are not 

independent but derive their similarity froa the relationship between 

‘them, For exauple, relational groupings would include such groupings 


as: the dog goes in the doghous 


the man wears the wateh; the boy 
wears the glasses. 

Inferential categorizations are those which make some inferred 
quality or abstract dimension of the stimulus-objects the basis for 
grouping. Exanples of this type of categorical grouping are: both 
objects are articles of clothing or furniture; both are men; both are 
animale, Such pairings, like the analytic categorizations but unlike 
the relational, are independent exemplars of the concept upon which 
the categorisation is based. 

Scoring.—-Kagan, Moss, and Sigel (1963) have found that analytic 
and relational responses to the itens on the Conceptual Style Test 
ave inversely correlated with each other and independent of inferential 


categorical responses, ‘The test, moreover, was designed to suppress 


‘the occurrence of responses of this latter type, Thus, analytic 
responses to items on this test can be taken as one end of a continuum 


whose other end is made up of relational responses, while inferential 


a7 


responses can occur at any point along the continua, but at a rate of 
occurrence that allows them to be regarded as inconsequential and 
irrelevant. 

Jn thin study prospective subjects wore tested on 19 items fron 
the Conceptual Style Test, Items which elicited an analytic categori- 
zation received @ score of 1; non-analytie responses, whether they were 
relational or inferential, were scored as 0, Scores ranged, therefore, 
from 19 to 0, each person's score indicating the degree to which he 
had a preference for making analytic categorizations, A low analytic 
score, in accordance with the findings of Kagon and his colleagues, 
was taken to represent the inverse preference for waking global 
categorizations, 


Adainistra 


—In eaploying the Conceptual Style Test to select 
the sanple for this study, two alainistrations of the test were held, 
The first adainistration followed the standard instructions prescribed 
by the test authors, with the one modification that subjects were 
instructed to anawer on the separate answer sheets provided instead of 
answering in the test booklet itself. Upon completion of the first 
dduinistration of the test, answer sheets were taken up and new ones 
Gixtributed, Subjects were then asked to take the test again under 
instructions which requested then to see if they could find sone other 
way in which the drawings in sone or all of the items could be paired, 
The purpose of the two adsinistrations of the test was to measure 


‘the extent to which it was within a subject's ability to give either 
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an analytic or a non-analytic response, ‘The text authors have reported 
that few children are incapable of giving alternate responses when 
called upon to do 60. It was this preferential, non-ability aspect 

of the test which recosmended ite use in this study as the instrument 
for identifying subjects with diftering cognitive styles, The double 


aduinistration of the test wé 


au atteupt to verify this presupposition 
about the elective nature of the task involved in thia test of cognitive 
style. 


Testing took place during regular class study periods. For each 


class goup tested, both adwinistrations of the test were held during 


‘the same class period, Subjects were 


lected for participation 
in the study solely on the basis of their scores on the first ad- 
uinistration of the test. No aubject serving in the splitter group 
wade Less than a score of 17 on the Conceptual Style Test, and no 
subject in the luaper group nore than @ score of 6, The results fron 


this first aduinistration of the teat are summarized in Table 2. 
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TABLE 2 


GROUP MEAN SCORES ON ‘ME SCREENING ADMINISTRATION 
OP THE CONCEPTUAL STYLE TEST 


‘Standard 
Group N Mean Deviation F 
ALL STUDENTS 120 11,59 5.26 
Splitters 24 17,83 87 
Luapers 24 4,08 1.74 
Non-subjects 2 12,01 3.87 135.9% 


4p ¢.01 (2, 117) 


The distribution of scores on the Conceptual Style Test was such 
that the two groups of 24 students in the tails of the distribution 
differed significantly in mean score not only from each other but 
from the residual non-subject group of 72 students as well, ‘The over 
all F for mean differences was 135.2 (p <.01; af = 2,117), The 
procedure used for testing the significance of differences between the 
three individual pairs of means was that recounended by Winer (1902, 
P+ 100) for use with unequal sample sizes, The mean difference 
hetweon the Splitter and Luaper group was 13,75 (P = 12.3; p €.01, 


af = 1, 117); between the Lumper and non-subject group 7.93 (F = 0,99; 


BS, af «1, 117) 


§ and between the Splitter and non-subject group 


3.82 (P = 5.13; p ¢.05, af = 1, 117), 
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The Conceptual Style Test scores made by students selected for 
participation in this atudy were subjected to an inter-scorer re~ 
Liability check by having a second scorer independently evaluate the 
reoponses given by 12 of the splitters and 12 of the lumpers, In 

this second anclysis of the 456 item responses involved there was 
disagreenent on only % items. In no case did these minimal disagree- 
nents result in a score change that would have disqualified the student 


as a subject for this study, 


Experinental Procedur 


On the basis of his score on the Conceptual Style Test each 
subject was designated as either @ splitter or a lumper and randoaly 
assigned to one of the three task orientation conditions, This 
identification and assignient process was carried out by an aide of 
the experimenter, with the result that the experimenter did not 
know whether a subject he was testing was a splitter or a luaper, 

He only knew that the subject was to be tested under « particular 
task orientation condition, 

The experinental testing sessions in which subjects were in~ 
dividually tested on the concept attaimment task and the enbedded 
figures perception task were held in a small seminar room adjacent 
to the main reading roon of the Howard Bishop school Library, Thia 


arrangement provided a maximum of privacy and quiet during testing, 
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For each subject a problen order protocol was worked out in 
advance, This protocol included a randomization of the sequence in 
Which the concept attainment task and the embedded figures task was 
to be performed, as well as the randomization of problems within 
cach task, The protocol for each subject has been presented in 
Appendix A, Task performance record sheets were kept for each subject, 
and Appendix B contains a cospleted sample of these records 

Hoth experimental tasks were adninistered during the sane 
test session, Test sessions lasted froa 40 to 90 minutes, the actual 
test time depending on the ability of the subject and the preliminary 


‘task orientation condition to which he was assigned, 


The concept attainment task.—This task represented « mod~ 
ification of the Bruner (1956) experimental procedure for testing 
a subject's ability and strategy for finding the criterial attributes 


which conjunctively define a class or category of objects exi 


ing 
within the universe of all such objects, For the purposes of this 
study, a universe of 2°, or 92, objects was generated by creating an 
object possessed of 5 attributes, each attribute having two possible 
values. 

From this universe of S-attribute objects a finite number of 
sub-sets can be defined simply by designating as criterial one or 


‘the other values of one or more of the 5 attributes, Thus, a concept 


in these terms would be muivalent to the particular attribute value( 
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from the information that specific objects are or are not members of 
that class or sub-set. 


‘To make this study’ 


concept attainnent task interesting to 
young adolescents, @ cartoon-like geometric "eat was chosen as the 
abject. The universe of these cate in shown in Appendix B, The 

five attributes of these cats and the two values each attribute may 


‘take are as follows: 


Attribute 
Shape of Head + Cirete (¢) 2, Square (5) 
Shape of Body 1. Rectangle (Rt) 2, Triangle (1) 
Color of Cat 1, Black (0) 2, Green (4) 
Number of Whiskers 1, ‘Two (2) 2, Three (3) 
Position of Tail 1, Points Right (Rp) 2, Points Lert (1p) 


An example of a sub-set of cats dravn from this particular 
universe of cats would.be the 4 cats comprising the first vertical 
colwan in the array of 2 shown in Appendix E, The concept def ined 

by these 4 instances or exenplars is a black eat, with a rectangular 
body and a tail pointing right, In other words, these are the 3 values 
of the 9 attributes which are criterial to this particular sub-set, 

No other cat in the universe is a member of this sub-set, because no 


other cat po 


18 conjunctively the features to make it a black, 


rectangular-bodied, right-tailed cat, 


‘Those attributes whose values are not criterial to a particular 
concept—shape of head and number of whiskers in the example given— 


are referred to as noisy attributes, It is obvious that the size of 


‘4 particular sub-set or class of cats will vary with the ratio of 
criterial to noisy attributes, This ratio determines the number of 
positive or negative instances which a specific concept possesses, 
Since Bruner's research (1956, p. 63) demonstrated that subjects 
experience less cognitive strain in dealing with positive instances 
of concepts, it was assumed that criterial-noisy attribute ratios 


whieh increased the number of positive instance 


of a concept would 
make that concept easier to attain, 


Bruner (1956, p, 83) has also identified various ideal strategies 


Which subjects employ, more or leas inperfeetly, in the solution of 
concept attainnent tasks, One such strategy, conservative focusing, 
is essentially an analytical approach in which a subject first 
differentiates the values of each attribute contained in a positive 
instance and then proceeds to find the concept by focusing on the 
effect of changing the values of these attributes one at a time, while 
holding constant the values of all other attributes, 

To measure the concept attainment ability of subjects and their 
preference for using a conservative focusing strategy, four concept 
attainment problems were given to each subject under @ protocol which 
allowed him to keep the universe of objects in sight during problem 


‘time and to control the selection of instances he wished to examine, 
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‘The pre-task instructions deseribing the manner in which this task 
was carried out with each subject are presented in Appendix F. 

Bach of the 4 problens presented to a subject represented 0 
different ratio of noisy to criterial attributes, ‘The selection of 
the eriterial attribute value(s) for each problem was randomized in 


order to control the effect of attribute value on the eriterial 


noisy attribute ratio of problems, The order in which the 4 problems 


with their different eriterial-noisy attribute ratios were presented 


to each subject was also randomized so that the effect of this ratio 
on subject performance could be analyzed apart from any sequence or 
order effect, The concepts which each subject received under this 
double randomization procedure way be found in Appendix A, 

A warmup problem was given to each subject to acquaint him with 
the task and the procedures to be followed in attaining a concept. 
The concept to be attained in this trial problem was a randomly 
selected one-attribute concept, 

Following practice on the trial problem, subjects were different 
ially oriented tonard eaploying a conservative focusing strategy in 
concept attainnent. Task orientation consisted of having the experi~ 
nenter denonstrate the conservative focusing strategy. The experimenter 
did not explain how he attained the concept, but simply showed the sub 
ject that @ concept could be attained systematically and with a minimum 
selection of instances, This was accomplished by having a pre- 


arranged set of concepts from which the subject could select one at 


“5 


random without allowing the experimenter to see it, Each of these 
concepts had listed with it the number of one of the cats which was 


fa positive instance or exemplar, ‘The subject was instructed to tell 


the experimenter the number of the cat, The experimenter then proceeded 
to ask the subject about the positive or negative status of the 

other cats which @ conservative focusing strategy required to be ex- 
amined, In this way the experimenter was able to tell the subject 

what the concept was in a maximum of 5 instances examined, The follox- 


ing protocol illustrates this procedure, 


Goncept: GS Rp 


Exemplar: GR S 2 Rp (Gat No. 29) 


S's Selections: BRS 2 Rp (Cat No, 25) Negative instance 
GTS 2p (Cat No, 31) Positive inatance 
702 Rp (Cat No, 15) Negative instance 
G TSB Rp (Cat No, 23) Positive instance 


GTS 3 Lp (Cat No, 4) Negative instance 


Hypothesis 


On the basis of the 5 selections examined it became evident 
that the concept was GSip since a change in each of these 
attribute values and only these was sufficient to make the 
instance negative, 


GSRp 
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‘The three conditions of task orientation were determined by the 
number of such denonstrations given to a subject, "Four demonstrations 
were given to subjects in condition I; two to those in condition IT; 
and none to the control subjects in condition IIT, 


The measure of a subject's concept attainnent ability 


Scoring, 
was the time he took to discover the criterial attribute value(s) 

of aconcept, The maximum time allowed any subject on a particular 
problem was 10 minutes, If the subject had not attained the concept 
within that time Limit, he was told what the concept was and the next 
problem was begun, 

For the purposes of this study it was also desirable to derive 
for each subject a concept attainment strategy score, This was done 
by examining the instances a subject selected for inapection, A 
conservative focusing strategy required that for each new selection 
only one attribute value be varied, all others being held constant. 


‘The instance: 


selected by each subject up to the point where he made 
his first statement of what he thought the concept was were examined 


and scored 1, 2, 3, ete, according to the number of attribute values 


changed in each selection, These scores were suamed and divided 
by the number of selections mde to give a subject his strategy score, 
A perfect conservative focusing score would, of course, be 1.00, 

To the extent that scores were Larger than this ratio of unity, a 
subject had departed fron a conservative focusing approach in attempting 


to attain the concept. In this scoring procedure provision was made 
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for discounting those chonges which were rendered inconsequential 
because previous selections had shown the attribute to be noisy or 
non-eriterial, 

Since Lee, Kagan, and Robson (1963) have shown that analytic 
‘nd global subjects can differ in their ability to attain particular 
types of concepts and yet not differ in their over all concept 
attainment ability, the strategy score was considered on important 
additional measure to be considered in the atudy. * 

Similarly, because Kagan and hia colleagues (1903, 1964) have 
found that analytic and global subjects differ in their cognitive 
impulsiveness, a third measure of concept attainment perfomance was 
‘taken on the subjects of this study, This score was the number of 
instances a aubject selected for examination before he made his first 
stetenent of what he thought the concept was, ‘These Latter two scores 
‘then were the measures which described a subject's style of concept 
attainment ox distinee from his ability to attain a concept, As auch, 
‘they represented additional important measures of subject performance 
on the concept atteinuent task, 

‘The eabedded figures perception task,—Thia task required a 
subject to find a simple figure enbedded in a complex one. The 
enbedded figures enployed in this study were the Gottschaldt figures 
used by Thuretone (1944) in hia factorial study of perception, Parts 
T through IV of this test represented the four problems given subjects 


on this task, Thurstone's study revealed that Part I and II of this 
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test were significantly easier than Part IIT and IV, The latter two 
parts of the test had embedding contexts of much greater complexity. 
Jn this study, to vary further the difficulty of the four parts of 
Thuretone-Gottsehaldt figures, Parts IT and IIT were administered in 
such fashion that the sinple figures being sought by the subjects 


were not visually available during problem time, These four parts of 


the Thurstone-Gottschaldt test are presented in Appendix G, together 
with Part V of this same test, Part V was used in this study in 
connection with the task orientation given subjects, 

The sequence in which the four tests were presented to each 
subject was randomized, thereby making it possible to examine the 
performance of subjects on the different tests apart from any order of 
sequence effects, Appendix A presenta the order in which each subject 
was teated on these four tests 

Task orientation on the enbedied figures task consisted of 
demonstrating to subjects the part-isolating versus the whole-per- 
ceiving approach recommended by Benussi (Woodvorth and Seholsberg, 
1954) as helpful in performing auch perceptual tasks, In the course 
of this demonstration subjects were shown the various methods used 


in embedding simple figures in more complex ones, These methods were: 


(1) prolonging the lines which form a prominent corner of the con- 
tour of the simple figure; (2) placing other lines out beyond the flat 


ends of the simple figure; (3) drawing lines acroas the interior 


‘space of the simple figure; (4) adding lines which change the dimensional 
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figure or vice versa; (5) skewing an originally symmetrical simple 
figure. 
In Part V of the Thurstone-Gottschaldt Test there were ten 


examples of embedded figures available for task orientation, In 


task orientation condition I, the experimenter showed subjects how 
to use the above information to locate the simple figure concealed 
in each of the ten complex figures, In task orientation condition 


II the demonstration was limited to the firat five of these complex 


figures, Task orientation condition III, of course, was the control 


condition in which no orientation was given, 


Scoring.—The score used to measure performance on the embedded 
Figures test was the rate at which figures were correctly disembedded 
under minimum time limits, ime limits varied for the different 
parts of the test and were those recoamended by Thurstone (1944); 


nunely, two minutes for Part I, one minute for Part IT, four minutes 


for Part III, and three minutes for Part IV, 


‘Treatment of Data 


‘The data collected for this study pertained, in the first place, 

‘to the assumption that responses on the Conceptual Style Test are more 
a matter of preference than ability. Support for this assumption was 
sought by examining differences between the scores subjects make wheh 
‘they are given the standard instructions and the scores they make when 


they are instructed to find additional conceptual categorizations. 
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Jn the second place, data were collected to teat the basic 

Iypothesia that cognitive task performance will vary asa function of 

comnitive style, task orientation, and problem difficulty, The effects 

of these factors and their interactions were studied by the analysis 

of variance, The factor of problem difficulty was varied within each 

subject, while the other two factors were varied between subjects 

In addition to the performance scores for the two tasks studied, 

the concept attainnent yielded two additional atyle scores which were 

used to eximine the effects of the general factors and their interactions, 
The majority of the computations performed on the data were carried 


out with the ai 


stance of the IEM 709 computer at the University 


of Florida Computing Center. 


quem Iv 


ANALYSIS OF THE DATA 


This research was designed to examine the effect of cognitive 
style on cognitive task performance, The specific cognitive style 
dimension investigated was the analytic-global construct, as opera~ 
tionally defined by the Conceptual Style Test (CST). Scores on this 
test have been assumed to represent an individual's preference for 


making either analytic or global conceptual grouping 


The major objective of the study was met by determining the 
extent to which analytic and global subjects differed in their ability 
to attain concepts and perceive eubedded figures, For both of these 
cognitive tasks the performance of subjects was investigated under 
conditions which exercised control over the factors of problem dif- 
ficulty and preliminary task orientation, 

‘Tis chapter presents the analysis of the data gathered in the 
investigation, The findings are presented first and then discussed 


in terms of their implications for the hypothesis being studied, 


Performance on the Conceptual Style Ti 
‘To substantiate the assumption that performance on the CST represented 


a 


fan individual 's preference for making analytic or global conceptual 
groupings and not bis ability to make one or the other, the students 
screened for participation in this study were given the test twice, 
The first aduinistration of the test was held under the standard in~ 
structions, while the second adainistration instructed the students 
to find other ways in which two of the three drawings in each item 
were alike or went together, The test, it will be recalled from Chapter 
IIT, was scored in such fashion that analytic scovers fell at the 
high end of the scoring range and global scorers at the low end, the 
range of all possible scores being 19 to 0, Table 3 shows the bi- 
variate frequency distribution of the scores made by the 120 students 
screened, when scores were grouped into five equal intervals, 

Inspection of Table 5 shows that students who scored within any 
particular score interval on the first administration of the test 
had scores on the second test administration that spread fairly evenly 
across all acore intervals, ‘The Peurson product-noment correlation 
cocfficient for the two test administrations was ~.048, Thia indicated 
that when students were instructed to give alternate responses to the 


iteus on the OST, they generally gave responses of a kind that 
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‘TABLE 3 


BIVARIATE FREQUENCY DISTRIBUTION OF SCONES ATTAINED 
BY 120 STUDENTS TAKING HE CONCEPTUAL STYLE TEST 1WIcE 


Score Text If 
Intervals = 0-3, 4-7 BLDG Totals 
1619 1 a 1 3 6 % 
1215 2 6 5 7 6 26 
saul ae 5 8 8 M4 
4-7 2 3 6 ou ° a 
0-3 3 2 ° 4 6 6 

Text I 


Totals 10 25 iv aa 35 120 


represented a change fron an analytic to 4 global response or vice 


versa, The frequency distribution, together with group means and 


standard deviations, of such response changes for the splitter, lumper, 


‘and non-t 


‘TABLE 4 


subject groups is presented in Table 4, 


RESPONSE CHANGES ACROSS ‘WO ADMINISTRATIONS 
OF THE CONCEPTUAL STYLE TEST 


Nuaber of itens an 
receiving both Splitters Lumpers Non-Subjects Subjects 
analytic and glob- N= 24 N= 24 Ne 2 N= 120 
al responses 
16-19 3 5 a2 20 
1215 10 10 29 49 
cSt 4 1 20 25 
at 4 6 7 at 
O38 3 2 4 8 
Mean 10.5 10,75 11,48 nat 
8. D, 6.59 5.58 3.74 4.21 
Feratio +08 


On the average, students gave both analytic and global responses 


to more than half the item: 


This was true whether a student's score 


on the initial test classified him as a splitter, lumper, or non- 
subject, Thus, at least half of a subject's total score on the CST 
may be considered the result of responses which were made as a 


matter of preference and not ability. 


The Attainnent of Concepts 


‘Three measures were taken of performance on the concept attain- 


ment task, One, time on task, was a measure of a subject! 


ability 
to attain concepts, and the other two, the conservative focusing 
strategy score and the nunber of instances examined prior to the first 
answer given to a concept problem, were measures of a subject's manner 
or style of concept attainent, The effects of the three factors of 
coguitive style, task orientation, and problem difficulty were exanined 


in terms of each of these score: 


Time on ta: 


Appendix i shows the time taken by each subject to attain each 
of the four concept attainnent problems attempted. Time on task was 


used 


the measure of ability since it was anticipated that sone 
concepts would not be attained, A maximum of 10 minutes was allowed 
cach subject on each concept attainnent problea, Preliminary testing 
Indicated that subjects who were going to be successful in attaining a 
concept would do so within that time Limit, Where Appendix H indicates 


that a subject took ten minutes on the concept attainnent problem, the 
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concept was not attained, To verify the validity of using time on 
task as the measure of ability in attaining concepts, the average 
‘time taken by each subject on all four concept problens was corre 
lated with the number of concepts actually attained, The Pearson 
product-moment correlation between these measures was .81, which 
seemed to be Large enough to justify using time on task ax the 
measure of ability, 

Subjects were tested on a totel of 192 concepis and succeeded 


in attaining 141, Of this number, 73 were attained by lumpers and 68 


by splitters, Only one subject failed to attain at least one concept. 
Mean concept attainment tines for the to cognitive style groups and 
the three task orientation subgroups for each of the four concept 
attainment probleas are presented in Table 5. 

The results of the analysis of variance performed on the group 
mean tine scores to determine the effect on concept attainment of the 
three factors of cognitive style, task orientation, and problem 


difficulty level, together with their interactions, are presented in 


‘Table 6, 
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TABLE 5 


MEAN CONCEPT ATTAINMENT TIMES (IN MINUTES) 
FOR SPLITTERS AND LUMPERS TESTED ON FOUR CONCEPTS 
UNDER THREE CONDITIONS OF TASK ORTENTATION 


concerts 
Number of Griterial Attributes Group 

Group 1 2 3 4 Average 
SPLITTERS 3.80 5.89 7.00 6,49 5.78 
High Orientation 4.28 6.40 7,88 8.47 6.25 
ow Oriontation 4.40 5,657.93 7.86 6.35 
No Orientation 2.07.61 5.898.44 4.7 
WMPERS 3.90 5.89 5.44 5,74 5.24 
High Orientation 2.27 4.25 3.764,67 3.73 
Low Orientation 4.867.747.6771 6.14 
No Orientation «4,575.09 4,905.88 5.25 


‘TOTAL SAMPLE 3.85 5,88 «6,22 6,08 5,51 
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TABLE’ 6 


ANALYSIS OP VARIANCE SUMOIARY TABLE 
OF TIME SCORES ON THE CONCEPT ATTATNMENT TASK 


Source of Degrees of Sams of Mean -Feratio 
Variation Freedom Squares Square 


Between Subjec 


Cognitive Style 1 19,8514 18,8514 997 

‘Task Orientation 2 103.3513 51.7564 3.725% 

Style X Orient 2 93,7515 46,8758 9,374" 
Error (b) 42 583,5682 19,9845, 


Within Subjects 


Problem Difficulty 3 179.0009 «89.6070. 
Style X Diftieulty 3 2.0774 7.0258 088 
Orient X Dift 6 16,2919 2.7059 .205 
Style X Orient pitt 6 21,5209 3.0863 351 

Error (x) 126 1287,1566 10,2165 

TOUAL VARIATION 191 2919, 6838 

+ 26.05 


we BQ.01 
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As the analysis reported in Table 6 shows, the factor of cognitive 
style did not have a significant effect on the time scores for the 
concept attainment task, Tt should be noted, however, that luspers 

had an overall mean score that was lover, and therefore reflective 

of better performance, than the mean score attained by the splitters. 
The factor of task orientation, on the other hand, did significantly 
attect concept attainnent time. The significant interaction of this 
factor with cognitive style, however, indicated that the effect of 


task orientation was dissimilar for the two style group: 


When individual mean differences were examined using the Newnan- 
Kouls range test (Winer, 1962, p. 309), it was found that there was 

no significant difference anong the group means attained by the three 
groups of splitters performing under differing conditions of tasic 
orientation, The trend, however, indicated that the task orientation 
conditions resulted in poorer mean acores than the no orientation 
condition, For the lumpers, subjects in the high task orientation 
condition had a significantly better mean performance time than sub- 
jects in the low task orientation condition (p ¢.01). The subjects 
in the high task orientation condition also had a better mean per 
formance tine score than the subjects in the no task orientation 
condition, but the difference was not significant, Nor was the 

better mean performance score of the no task orientation group relative 
to the low orientation group signif icant, 


Examining differences between lumpers and splitters for each 
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condition of task orientation revealed that only the difference in the 
high task orientation condition was significant (P= 7.25, df = 1, 42; 
B<.05). 

For both style groups, at all levels of task orientation, problea 
difficulty was a significant factor. The Newsan-Keuls range test 
indicated that concepts with only one attribute criterial were attained 
significantly sooner than concepts with tro or wore attributes criterial, 
the difference being significant at the .05 level of significance, 

Mean problen concept attainnent tines for concepts having two or nore 
attributes eriterial did not differ significantly anong theaselves, 
In effect, this meant that for this sagple there were two levels of 


problem difficulty, 


Gonservative focusing strategy scores 

As explained in Chapter 111, a measure was taken of the extent 
to which subjects employed @ conservative focusing strategy in 
attempting to attain a concept, The strategy scores for each subject 
fare presented in Appendix I. In 69 of the 192 concept problems, 


subjects attained a perfect conservat 


ive focusing strategy score of 
1,00, The maximum departure from this strategy was found to be a 
score of 2,06, 

Mean strategy scores for the two cognitive style groups, under 
the three conditions of task orientation for each of the four concept 
attaintent problems, are presented in Table 7, The overall mean 


difference between splitters and lumpers was a negligible .02, 


a 


‘TABLE 7 


MEAN CONSERVATIVE FOGUSING STRATEGY SCORES 
ATTAINED BY SPLITTERS AND LUMPERS TESTED ON POUR CONCEPTS 
UNDER ‘HRKE CONDITIONS OF TASK ORIENTATION 


coNcEPTS 
Group Number of Oriterial Attributes Group 
r 2 3 4 Average 
‘SPLITTERS 1.2600 1,96 1,451.25 1.98 
High Orientation 1,291,450 14l 1,21 1.4 
Low Orientation 1,300 1,60 1,00 1,26 1.44 
No Orientation 1.18 1,03 1,92 1,28 1,20 
LOMPERS 1.2600 1,260 1,991.35 1.31 
High Orientation 1.18 1,151.91 1,.88 1.24 
Low Orientation 1.260 1,901.89 1,98 1,37 
No Orientation 1330-10212 1.98 1.33 
TOTAL SMPLE 1,260 1,31 1,42 1,80 1,32 


Inspection of Table 7 shows that as a whole the aubjects in the study 
adhered closely to a conservative focusing strategy, This finding 
wan in contrast to Atkinson's finding that 9th grade children tend 
to favor a strategy (focus gambling) in which more than one attritute 


value ii 


varied at a time (Atkinson, 1964), 
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The difference in these findings may have been due to the dif- 


ferent object universes used in the two studies, Atkinson used the 
Bruner object which had three values for each of four attributes, 
‘This generated a universe of 81 objects, which was much larger than the 
82 object universe used in this study, If this difference in object 
complexity and size of universe was the reason for the different 
strategies followed, then there is reason to believe that a person's 
performance on a cognitive task may vary more with the nature of the 
task than with the personality predispositions of the subject, This 
interpretation, moreover, would be in conformity with Bruner's general 
finding that subjects vary their concept attainment strategies in 
response to changes in the degree of cognitive strain imposed by task 
performance conditions (Bruner, 1956, p. 112). 

Although the magnitude of the group mean differences presented 
in Table 7 was not of such an order as to lead to the expectation 
that any of the factors or their interactions would prove significant, 
an analysis of variance was performed on the conservative focusing 
scores to verify this expectation, The reaults of this analysis are 


presented in Table 8, 
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TABLE 8 


ANALYSIS OP VARIANCE SUMMARY TABLE 
OF STRATEGY SCORES ON THE CONCEPT ATTAINMENT TASK 


Source of Degrees of Sums of Mean Feratio 
Variation Freedom Squares Square 


Between Subjec! 


Cognitive Style 1 sona oud 079 

Task Orientation 2 7051 £8526 2.455 

Style X Orientation 2 4042 2921 1.616 
Error (b) 2 6.0328 11496 


Within Subjects 


Problen Difficulty 3 +8648 22216 1,967 
Style X Difficulty 3 2472 0824 
Orient X Ditt 6 +5056 10843, 748 
Style X Orient X Diff 6 +6485 1081 +959 
Error (w) 126 14,1940 .u2e7 
‘TOTAL VARIATION 191 23,4733 


As the F-ratios from Table 8 indicate, none of the factors or 
interactions had a significant effect on the tendency of subjects to 


employ @ conservative focusing strategy. 


mber of instances examined by a subject 
before he gave his first answer to a concept problem 


As a measure of the impulsivenees with which a subject concluded 
he had discovered the concept he was seeking, a count was made of the 
nusber of instances @ subject examined before he gave his first answer 


‘to a concept attainment problem, Appendix J presents this figure for 


TABLE 9 


MEAN NUMBER OF INSTANCES EXAMINED PRIOR TO THE FIRST ANSWER 
GIVEN BY SPLITTERS AND IUMPERS TESTED ON FOUR CONCEPTS 
UNDER THREE LEVELS OF TASK ORTEND\TION 


CONCEPTS. 
Group Number of Griterial Attributes Group 

1 2 3 4 Average 

‘SPLITTERS 3,88 3,71 4,925.25 4.44 
High Orientation 3.63 3,88 4,633.38, 9,88 
Low Orientation 4.13 4,50 6,88 6,88 5,59 
No Orientation 3.88 2,753.25 5.50 3.84 
LANPERS 4.38 5.54 5,50 5,09 
High Orientation 4.13 613 5,63 4,94 
Low Orientation 4.38 4,75 5,75 5,53 
No Orientation 4,69 5.75513 4,81 


‘TOTAL SAMPLE 4.139 4,99 5,235.08 477 


65 


the four problems attempted by each subject, Scores ranged from 
ainimun of one to a maximum of 19, The modal acore was four, Mean 
scores on this measure for the tro cognitive atyle groups tested on four 
concepts under three conditions of task orientation are presented in 
Table 9, and Table 10 summarizes the results of the analysis of 


variance performed on this measure, 


TABLE 10 


ANALYSIS OP VARIANCE SUMMARY TABLE OF INSTANCES EXAMINED 
BY SUBJECTS PRIOR TO GIVING A FIRST ANSWER TO A CONCEPT PROBLEM 


Souree of Degrees of Suns of Mean Peratio 
Variation Freedom Squares Square 


Between Subjects 


Cognitive Style & 20.67 20,67 1,802 
Task Orientation 2 61,16" 30,58 2,605 
Style X Orientation 2 12.47 6,28 543 

Error (b) 42 481,91 1,47 
Within subject: 
Problem Difficulty 3 56,81 18.94 2.604% 
Style X Difficulty 8 6.52 217 +309 
Orient X Diff 6 41,18 6.86 976 
Style X Orient X Dift 6 76,03 12,67 1,803 
Error (w) 126 885,72 7.03 
‘TOTAL VARIATION 191 1642.45 


* p <.05 
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‘As Table 10 shows, only the factor of problem difficulty was 
significant, Inspection of the total sample means for the four concept 
problems (see Table 9) showed that subjects tended to examine more 
instances as the mumber of criterial attributes was increased, This 
Finding was consistent with Bruner'a data on the reluctance of subjects 
to draw conclusions froa negative instances, preferring instead to 
double check the information in a negative instance by seeking confir~ 
nation from a redundant examination of a positive instance (Bruner, 
1056, p. 94), Since the mumber of negative inatances extant in the uni- 
verse of objects goes up with the number of attributes criterial to a 
concept, the number of redundant choices should also go up with an 
increase in the number of eriterial attributes, In general, this 
happened for the total sample in this study. ‘The trend, however, 

was not reproduced for every sub-group (ace mean in Table 9), The 
triple interaction (Style X Orientation X Difficulty), while not 
significant, was nevertheless Large, This finding suggested that the 
trend evident in the total sample means should not be generalized 

across the sample, but examined separately for both style groups in 


each of the task orientation conditions, 


The Perception of Bnbedded Figures 


‘The measure taken of performance on the Embedded Figures Task was 


the rate at which subjects disembedded figures under a minimum time limit, 
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Scores were computed in terms of the number of figures disembedded 
per minute of time, Appendix K presents the scores attained by each 
subject on the four parts of the Babedded Figures Test, As explained 
in Chopter IIL, Parts TIT and IV of this test contained the Gottschaldt 
figures which Thurstone (1944, p, 72) had found to be more complex and 
difficult than the figures in Parts T and IT, In this study an attenpt 
was made to vary the difficulty level of the test parts further by 
having subjects attempt Parte IT and IV under the restriction that they 
could not visually refer back to the simple embedded figure(s) they 
iad been shown snd instructed to find in the more complex embedding 
figures. 

The distribution of the rate acores attained by subjects on the 
four parts of the Babedded Figures Test lacked the requisite homogeneity 
to permit their use in an analysis of variance, A square root trans: 
formation was performed on each score, and the analysis was undertaken 
with the scores thus obtained, The transformed scores were also used 
to compute the mean rate scores attained by the two cognitive style 
groups tested on the four parts of the teat under the three conditions 
of task orientation given aubjects, These mean rate acores are presented 
in Table 11, 

The results of the analysis of variance performed on the trans— 
formed rate scores are prevented in Table 12, This analysis takes into 
account the fact that teats were varied for difficulty level on two factors, 
visual availability of the embedded figure during probles time and 


complexity of the embedding figure, 


TABLE 11 
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MEAN RATE SCORES (NUMBER OF FIGURES DISEMBEDDED PER MINUTE) 


‘POR SPLITTERS AND LUMPENS TESTED ON FOUR SETS OF FIGURES 
UNDER THREE CONDITIONS OP TASK ORIENTATION 


EMBEDDED FIGURES TEST 


Group Part Port = Part Part Group 
I bea mr v Average 

SPLITTERS 2.55 2,24 1.24 1,92 1,89 
High Orientation 2.44 1,94 1.23 1,37 1.78 
Low Orientation 2,94 2,49 1,21 1.75 2,06 
No Orientation 2,38 2,28 1.53 1.48 1,86 
LUMPERS 2.34 2,18 14 1.42 1.77 
High Orientation 2,24 2.13 1.19 1.49 1,76 
Low Orientation 2,22 2,03 1,10 LAL 1.69 
No Orientation 2.56 237 ret 1.85 
TOTAL SAMPLE 2.44 2.21 1.18 1,47 1.83 


TABLE 12 


ANALYSIS OF VARIANCE SUMMARY TABLE 
OF RATE SCORES ON EMBEDDED PIGURES TASK 


Source of Degrees of Sums of Mean F-ratio 
Variation Freedom Squares Square 
Between Subjec 
Cognitive Style iu -7032 7032 1,586 
Task Orientation 2 18308 14154 1943 
Style X Orientation 2 12,2021 26011 1,368 
Error (b) 42 18,6292 4435, 
Within subjec 
Figure Availability 1 +0315 +0315 200 
1 10720 10729 1463, 
2 11130 10505 1359 
Style X Orient X Avail 2 taao7 11203, 1765 
Brror 42 6.6084 11573, 
Problem Complexity 1 47,8201 47,8201 187.016" 
Style X Complexity 1 70189 10189 074 
Orient X Complexity 2 14880 +2440 1954 
Style X Orient X Compl 2 16893 {3416 1,336 
Error 42 10,7422 12557 
Availability X Complexity 1 3.2700 19,836" 
‘Avail X Compl X Style ct 10607 10697 1423 
Orient X Avail X Compl 2 121735 10867 1526 
Style X Or X Avail X Compl 2 11290 10619 1375, 
Error 42 619280 1649 
TOTAL VARIATION 191 98,7512 


* 2601 


0 


The factor of problem complexity accounted for almost half the 
total variability in the scores and yielded an F-ratio of 187,02 (p €.01). 
‘This result confirmed Thurstone's findings that the complex Figures 


in Parts III and IV of the test were more difficult than the simple 


figures in Parts T and TL, The significance of this factor was further 
substantiated when individual conparisons were made among the Total 
Simple means for the four parts of the text, The Newman-Keuls range 
test shored that the means for Parts T and IT belonged to one pop- 
lation of means, and the means for Parts IIT and IV to another, 

The significant interaction between Viewal Availability of the 
cabedded figure and Couplexity of the embedding figure indicated that 
concealing the problem figure(s) during task time produced contrary 
results in the less difficult (Parts I and Ii) and the nore difficult 
(Parts TIT and WV) parts of the test, In the Intter parts of the tout 


the concealed figures were found more rapidly, while in the former parts 


they were found less rapidly, Concealing the problem figure(s) on two 

parts of the test, then, may actually have decreased rather than in- 

creased performance differences on the several parts of the test. 
Other than the differences related to the factor of problem 


couplexity there were no significant differences in the performance of 


subjects on the Embedded Figures Test, 


In general, the data failed to support the hypothesis that 


cognitive style is a significant determinant of cognitive task performance. 


n 


‘To a Limited extent, task performance did vary as a function of pre~ 
Liminary task orientation and problem difficulty level; but not, for 
the most part, in the manner predicted, These general findings will 
be discussed in the Light of the four specific predictions made in 
this study. 
It should be recalled at this point that the sample of splitters 
and lumpers selected for investigation in this study did not differ 
in scholastic aptitude, achool achievement, or social background, 
Neither did they differ in age, school grade, or sex. Furthermore, 
‘they were comparable in giving evidence that their responses on the OST 
wore a function of personal preference for waking a conceptual categori- 
ration and not of ability to make only one or the other type of categori- 


zation, 


Prediction 1 


Splitters will outperform lumpers on both tasks, The rationale 


for this prediction was the apparent analytic nature of both tasks 
This prompted the expectation that they would be performed more easily 
by splitters, that in, by subjects identified through the CST as 
having @ mental set or personal predisposition for making analytical 


groupings in a free choice situation, It wi 


also thought that time 
measures would be particularly sensitive to whatever task performance 


advantage an analytic cognitive style gave splitter: 


The results of the study did not support this prediction, Overall 
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performance differences between splitters and lumpers on each task were 


slight and non-significant, These findings were cons: 


jered particularly 
damaging to the general hypothesis that cognitive atyle is an im 
portant determinant of cognitive functioning, As Wallach (1962) 

has pointed ovt, the validity of any style construct requires that it 
have noticeable generality across a variety of cognitive tasks, The 


subjects in this study clearly differed on the analytic-global style 


dimension operationally defined by the GST, yet this style difference 
had no distinguishable effect on their ability to perform two cognitive 
‘tasks whose analytical value should have favored analytical subjects 
if style differences are really predictive of task performance, 

Since the ability to perceive embedded figures has been used 
by Witkin as another operational measure of the snalytic-rlobal 
construct, the lack of difference on this task was particularly note- 
worthy. The lack of performance differences on the concept attainment 
task was less surprising, The task did not place the same emphasis 
on perceptual factors as did the embedded figures test, since the problen 
was not to see the attributes in an instance but to determine their 
relevance or irrelevance, In view of the fact that Kagan and his 
colleagues believed that performance differences on the CST are Largely 


a function of perceptual factors, it wi 


not expected that splitters 


would outperform lumpers 


decisively on the concept attainment task 
5 on the enbedded figures task, For this reason, two other measures 


which the investigator thought might be more sensitive to the differences 


cr 


in style measured by the CST were taken on the concept attainment task 
nawely, the degree to which subjects followed a conservative Focusing 
strategy, and the number of instances subjects chose to examine before 
committing thenselves to a first response on a concept problem. 

Bruner (1956)has shown the conservative focusing strategy to 
be one that succeeds because one attribute is focused on to the 


exclusion of the others, This suggested that splitters who prefer 


to notice similarity of object parts and neglect the possibility of 
relationships between whole objects might also be more predisposed 
to follow a conservative focusing strategy in concept attainment, 
In their recent work, Kagan and his colleagues (1964) have 
presented evidence that in addition to differences in perceptual 


focus, splitters are inclined to be Le 


impulsive than lumpers in 
performing cognitive tasks. That is, they reflect longer before 


It seemed plausible, therefore, in this study to 
score the mmber of instances a subject chose to examine before he 
committed himself to his firet response on the concept attainment 
problems as a way of measuring the extent to which a oubject gave 
responses inpul sively and unreflectively. 

Differences between splitters and lunpers on these two additional 


performance mea: 


res were, however, equally inconsequential. Overall 
strategy differences were negligible, and lumpers actually inspected 


more instances before making a first r or 


sponse than splitter: 


‘the two measures, the conservative focusing strategy scores yielded 
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findings more in Line with the predicted outcome than did the other 
measure, In the no task orientation condition splitters did employ 
a conservative focusing strategy to a gteater extent than lunpers 
The difference, however, was far from statistically significant, In 
the same no task orientation condition, on the other hand, lumpers 
examined more instances before making a first reaponse to a concept 


problem than did aplitters, Again, the difference was not statistically 


significant, ‘The no task orientation condition, it should be under 


stood, is the more relevant of the orientation conditions for con- 
sidering the implications of results for Prediction 1 because the 
findings were free from interaction effects with experimental task 
orientation treatnents, 

Since the analyses of variance performed on the strategy scores 
and the scores representing nunber of instances to a first answer 
indicated that none of the factors or interactions relevant to the 
predictions made in this study wore significont, it was considered 
unnecessary to discuss these scores further in the interpretation 
of the findings, Their major significance resided in showing that 
cognitive atyle differences failed to manifest themselves not only 
in performance scores but in style or manner of performance measures 
of the concept attainment: task, 

In summary, then, Little evidence was found in this study for 
concluding that cognitive atyle differences wake themselves felt 


in cognitive task performance, Certainly, there was no indication 
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that the analytic-global construct, as operationally defined by the 


OST, would function as a useful control over individual differences 


in the investigation of cognitive task performance, 


Task orientation will improve the performance of both splitters 


and lumpers on each task, This prediction wos made on the assumption 
that the long-standing mental sets which a subject might bring to 0 
cognitive task situation would be amenable to modification in the 
Light of the specific demands of the task, Where the long-standing 
set was inappropriate to the task, modification would be in the 
direction of greater appropriateness, Where the long-standing set 
was already appropriate, modification would take the form of rein~ 
forcing subject's rendiness to act in accordance with his long- 


standing personal predispositions, In either case, it wi 


anticipated 
that the effect of preliminary task orientation would be to improve 
a subject's performance on a task, 

Te results of this study showed that preliminary task orientation 
was a significant variable for the concept attainment task, but not 
for the embedded figures task, In the concept attainment task, however, 


‘task orientation interacted with the factor of cognitive style, 


indicating that its effect was di 


imilar for the two cognitive style 
groups, For neither group, moreover, could this factor be interpreted 


\6 operating in the manner predicted, 
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For the splitters, performance on the concept attainment task was 
poorer under both the low and the high task orientation conditions than 
it was under the condition of no task orientation, Differences in the 


mean performance time scores, however, were not statistically significant. 


Lunpers showed a 81 


ilar deterioration of performance under the 
low task orientation condition, In the high task orientation condition 
wean performance tine was significantly better than performance tine 

{in the Low orientation condition (p < 05), and considerably better 
than performance time in the no task orientation condition, The 
difference, horever, between mean scores in thete two conditions was 
not atutintically aiguificant, 

Since the significant interaction between task orientation and atyle 
group reflected performance only in the high orientation condition, 
mean pefformmce tines for the total smple in the no orientation 
condition and the low orientation condition were tested for the sig- 


nificance of the difference, The difference w 


found to be significant 
fat the .05 level of significance. Thin allowed the effect of task 
orientation to be interpreted as one that produced poorer performance 

in subjects, This interpretation applied, of course, only to the low 
condition of task orientation, In the high condition of task orientation, 
the situation reversed itself for the lumpers but not for the splitters, 
It could uot be said, hovever, that lumpers actually benefited from 

task orientation since even in the high condition of orientation their 
ean performance score was not significantly better than it was in 


the no orientation condition, 
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Task orientation, then, not only failed to produce an increase 
in performance efficiency but actually resulted in poorer performance, 
If task orientation had simply failed to produce any effect, the results 


could have been interpreted simply enough as indicative of the relatively 


inor role played by initial task act in determining ultimate outcome 


in a task as complicated and involved 


the Five-attribute concept 
attoinnent task used in the present study, Interpretation of the 
negative effect actually produced was a more difficult proposition. 
Tt was the investigator's opinion that the negative result bore some 
relation to the manner in which task orientation was given, 

In demonstrating the conservative focusing strategy for attaining 


concepts the investigator had to enl 


t the cooperation of subjects, 
requiring them to compare each selection made by the investigator with 
the exemplar so as to tell the investigator whether or not his 
selection was an instance of the concept. This active participation 
on the part of subjects may have distracted their attention from what 
the investigator was attempting to demonstrate, with the reault that 
they were unable to discover the pattern in what he was doing, When 
they were later asked to perform the task themselves, their performance 
may have been impaired because they believed they did not know how 
to do it, this belief having been engendered by their failure to have 
discovered the investigator's method. 

With respect to the effect of preliminary task orientation on 


‘the enbedded figures task, the results scem best interpreted as 
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indicating that task orientation had no effect, Only the splitters 
in the low task orientation condition showed any indication that 
orientation had improved performance. The overall effect of the 
factor, horever, proved to be insignificant, and it would seem best 
to Look on all mean performance scores as mere chance variations, 


In summary, the effect of preliminary task orientation wi 


different for the two t 


For the concept attainment task, 
preliminary orientation actually reduced problem solving efficiency. 
‘The only exception to thia trend was the improved performance of the 
lumpers in the high task orientation condition. he benefit to this 
group, however, was not sufficient to mike their performance signif- 
icantly better than the performance of aubjects in the no task 


orientation condition, Por the embedded figur: 


task, orientation had 


no effect on task performance, 


Prediction 3 


Lumpers will benefit from task orientation to a greater extent 


than splittere, This prediction was based on the assumption that 
splitters already had a long-standing mental set that was appro- 
priate to the tasks investigated in thie study. Task orientation, 
therefore,was expected to be more beneficial to the lumpers since in 


their case it would be inducing a 


et that was more appropriate to 


the task rather than merely reinforcing a set they already po: 


ed. 
Verification of this prediction would have required a significant 


interaction effect between cognitive style and task orientation, such 
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that lumpers would have been significantly poorer than splitters in the 


no task orientation condition and comparable in performance in the 
high task orientation condition, with the relationship between the 
style groups in the Low task orientation condition being somerhere 
between these two extremes. This did not happen for the enbedded 
Figures task, For the concept attainment task sonething approaching it 
happened since splitters performed better under the condition of no 
task orientation and lumpers were better under the condition of high 
task orientation, ‘The latter difference was significant at the .05 
level of significance, and the former difference was not significant, 
The irregularity of the offect of the task orientation factor, hovevery 
suggested that there was insufficient evidence for claiming that this 


predicition had been verified in the case of the concept attainment task. 


Prediction 4 


The differences which have been predicted to obtain between 


aplitters and lumpers will be wore evident when problem difficulty 


lovel_is low than when it is high, In this study cognitive style 
ras conceptualized as a long-standing mental set which a subject 
brings to a cognitive task situation, In the actual task situation, 
however, it was believed that the innediate task set under which « 
subject would operate would be one that alao reflected the direction 
coming from the nature of the task itself, Tt was asquned that when 
problem difficulty Level was low, the demands of the task would exert 


minimal effect on a subject's performance, His performance then would 


be maximally under the control of his long-standing mental sets, When 
task difficulty level was high, the converse situation was assumed 
to exist, This led to the expectation that the effects of cognitive 


atyle and preliminary task orientation would be more evident with 


of low difficulty level than with problems of high difficulty 


Prediction 4, obviously, was also contingent upon the successful 
verification of the first three predictions, Since these predictions 
were not verified to any significant extent, it seened superfluous 


to dieeu: 


‘the findings relevant to Prediction 4 beyond pointing out 
the following: the lack of any significant interactions of problem 


difficulty 16 


1 with either or both of the between subjects factors 


indicated that what was found to be true of these factors was true 


ab all levels of problem difficulty. Thus, the findings already dis. 
cussed may be considered to have generality over at least tro levels 
of problem difficulty, wince in hoth the concept attainment task and 
‘the embedded Figures task, probleas were found to have been at two 


significantly different levels of difficulty. 


on the Concept Attainnent Task and the Eubedded Figures Task 


One of the problems connected with the study of the analytic~ 


global dimension of cognitive style has been the use of single- 


to define what well may be a multidimensional 


a 


construct, The two cognitive taske examined in this study were chosen 
because they had potential utility in the explication of this problen, 
Their power in thia respect stemmed from the fact that if the various 
single-eriterion measures presently being used to define the analytic~ 
global style are actually measuring the sane theoretical construct, 

then performance on these measures should be interrelated, 

‘The findings already presented in this chapter have shown that 
there was no relationship between analytic scores on’ the OST and per 
formance on the two supposedly analytic tasks investigated, ‘This lack 
of relationship was particularly noteworthy for the embedded figures 
task, since Witkin has used a task of thie type to operationally 
define the analytic-global dimension of style. Because the concept 
attainment task was only assumed to be analytic in nature, the Loci 
of relationship between performance scores on this task and analytic 
scores on the GST was not in itself considered sufficient evidence 
to infirm the notion that socres on the CST may be used to define 
8 theoretical construct of wide cognitive generality. 

Because this was so, however, two additional measures were taken 
of the manner in which subjects performed this task, the conservative 
focusing atrategy score and the score representing the nunber of 
instances eximined before a subject give bis firat response to a concept 
problem, ‘the conservative focusing strategy is clearly an analytical 
method for attaining a concept, The Inck of relationship, therefore, 


between obtaining an analytical score on the CST and following « 


conservative focusing strategy was considered stronger evidence against 
‘the cognitive generality of whatever construct is being measured by 
‘the CST, Counting the mumber of instances examined before a conclusion 


was drawn about the attributes compri 


ing @ concept seemed an adequate 


measure of a subject's lack of cognitive 


spulsiveness,a trait which 


Kagan and his colleagues (1964) believe to be one of the two major 


hallmarks of analytic cognitive functioning. Thus, the fact that 
analytic subjects in thin study did not differ from global subjects 
on this measure of concept attainment also argued against the cognitive 
generality of the construct being measured by the CST, 

Further evidence for the lack of cognitive generality in these 


single criterion me 


jures was found in the lack of relationship in 
performance on the two cognitive tasks themselves, Table 13 shows 
‘the Pearson product-moment correlation coefficients obtaining between 


the scores on these two ta 


. In computing these coefficients, 
scores on the concept attainment task were averaged over the four 


problems, since it had been found that the performance of subjects 


Aid not significantly interact with the difficulty Level of the 
problems, Scores from parts II and IV of the enbedded figures tusk 

were disregarded because inconsistent reaults had occurred when subjects 
wore uot alloved to refer visually to the problem figure while per 
forming these parts of the task, Parts T and IIT were examined se- 
parately because Thurstone (1944) found that these two tasks hod distinctly 
different factor Loadings when they were studied in comection with 


performance on a variety of perceptual tasks, 
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PARLE 19 


PEARSON PRODUCT-MOMENT CORRELATION COBFPICIENTS: 
OBIALNING BEIWEEN SCORES ON "ME CONCEPT ATTAINNENT TASK 


AND HE EMBEDDED PIGURES ‘TASK 
EMDEDDED FIGURES CONCEPT ATTATNENT TASK SCORES 
TASK SCORES 
Tine on Conservative Focus- Instances to S's 
Task ing Strategy Score First Response 
Port T 003 028 197 
Part TIT ~.266" 047 £056 
* p<.05 


As Table 13 shows, the relationship betwe 


performance on Part 


III of the embedded Figures task and the tine taken to attain concepts 
was significant, This finding was consistent with Thuratone's Finding 
that performance on complex embedded figures loads on the sane factor 
fas performance on complex verbal reasoning tests of the primary mental 


abilities (Thurstone, 1944, p. 111), The embedded figures used by 


Witkin to define the analytie-global con 


truct are figures of thin 
complex type, thereby giving rise to the expectation that his operational 
measure for the anolytic-global construct would follow the pattern of 
relationships found here for the Tort ITT Cigures. 

The finding of importance in the datn of Table 19 was the Lack of 


relationship between performance on the embedded figures task and 
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scores on the tro style scores of the concept attainment task, This 
finding indicates that the significant correlation between scores on 
Part IIT of the enbedied figures test and time scores on the concept 
attainment task should be interpreted as a relationship of ability 
independent of style considerations, This finding indicates that being 


analytical in a context where the emphasis 


on conceptual matters: 
was not the same as being analytical in a context where perception is 
eaphasized, It also argued in favor of accepting the multi-dimensional 


nature of the analytic-global construct as one that re 


ists adequate 


definition by single-criterion measure 


The Lack of a relationship between concept attainment scores and 
scores on the embedded figures task, moreover, served to justify 
generalizing the findings concerning the effect of cognitive style on 
comnitive functioning, These previously reported findings, in other 
words, were ones that applied to cognitive tasks which tapped signifi 
cantly different aspects of cognition, specifically differences 
associated with the relative importance of perceptual and conceptual 


factors, This generality of the findings across different cognitive 


tasks w 


of course, Limited by the relationship found between concept 
attainment scores and the scores on Part III of the embedded figures 
task, The correlation coefficient here, however, while significant 
appeared low enough to justify maintaining that these two tasks were 


ore dissimilar than they were similar, 
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In summary, the lack of relationships anong the three single- 
criterion cognitive style measures examined in this study argued 


‘against the supposition that they were me: 


uring the same theoretical 
construct, or the sane aspects of the construct, if in fact this con 


struct w 


multidimensional, The lack of relationship between con 
cept attainment performance and performance on the embedded figures 


task was evidence thet findings on the effect of cognitive atyle on 


cognitive functioning had generality across widely differing cognitive 


tasks, 


Summary 


The results of th: 


tudy supported the assumption that the 
analytic-global dimension of cognitive style defined by the CST wa 

fa matter of an individual's personal preference and not his capability 
for making analytic or global conceptual categorizations, 


‘The hypothesis that individual 


who differed on this dimension 
of cognitive style would perform cognitive task differentially vas 


not supported by the findings of the study, Performance time measures 


were taken on two cognitive tasks, the attainment of conjunctive con 


cepts and the perception of enbedded figures, In neither case did 


analytic subjects and global subjects perform differently, This finding 


generalized acro: 


problems existing at two levels of problem difficulty. 


For the concept attainment task, in addition to the time taken by 
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subjects to atta: 


fa concept, measures were also taken of the strategy 
used secking concepts and the amount of information required before 
‘a Firat response was given to a concept problem, ‘These latter two 


measures, conceived and justified more as style than ability measures, 


also failed to reveal any performance differences in cognitive 


functioning between analytic and global subject: 


In this investigation an attempt was also made to vary the effect 
of cognitive style on cognitive functioning by giving both analytic 
and global subjects varying levels of preliminary task orientation. 
Task orientation resulted in poorer performance on the concept attain- 
ment task and had no effect on the perception of embedded figures, 
Lastly, it was found that no performance relationships existed 
among the three cognitive measures investigated, ‘This indicated that 
single criterion measures are inadequate for defining broad theoretical 
constructs of cognitive style such as the analytic-global style 
dimension, The lack of relationship between concept attainment and 
perception of embedded figures indicated that these factors tapped 
different aspects of cognitive functioning, This justified attributing 
generality to the findings concerning the effect of cognitive style 


on cognitive functioning, 


(CHAPTER V 


‘SUMMARY AND CONCLUSIONS 


Summary. 


This study was designed to investigate the effect of cognitive 
style on cognitive task performance, The specific cognitive style 
variable examined was the analytic-global construct operationally 
detined by the preference for making anelytic-eonceptual groupings 
on the Conceptual Style Test (GSI), The attainsent of conjunctive 
concepts and the perception of enbedded figures were the cognitive 
tasks on which performance was studied, Performance on both tasks 
was investigated under conditions which exercised control over problea 
aittioulty level and preliminary task orientation, 

Since both tasks were considered analytical in nature, it was 
hypothesized that they would be performed more successfully by sub- 
jects whose style was analytic (aplitters) than by subjects whose 


style wi 


global (lumpors), Pour specific results were predicted: 
1, Splitters will outperform lumpers on both tasks, 
2, Tasic orientation will improve the performance of both splitters 


‘and lumpers on each task, 
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Lumpers will benefit from task orientation to a greater extent 


than splitters, 


‘The differences which have been predicted to obtain between 
splitters and lumpers will be more evident when problem difficulty 


level is low than when it is bigh. 


Sample 

‘The sample was drawn from a population of 120 8th grade junior high 
school students, The CST was administered to these students, and the 
24 students with the highest analytic scores and the 24 students with 
the lowest analytic (global) scores were selected as subjects. The 
terminology of Kagan and his colleagues (1963) was followed in desig- 
nating analytic subjects as splitters and global subjects as Jumper 
School record data revealed no significant differences between splitters 
and lumpers in scholastic aptitude, school achievement, and parental 
occupation, Each group had 13 boys and 11 girls, 

‘Te selection of aubjects was based on the first of two adminis~ 
trations of the (ST, A second administration of the CST, in which 
students were instructed to find other ways of making conceptual 


groupings, was held in order to support the test 


jumption that thi 


was a measure of preference and not capability for making either analytic 


or global categorizations, 


gn_of the Study 


For each task studied, the factors’ of cognitive style and preliminary 
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task orientation were varied between subjects, while the factor of 
problem difficulty level was varied within each subject, This was 
accomplished by randomly assigning subjects in each style group to 
fone of three conditions of preliminary task orientation, For each 
task, preliminary orientation consisted of having the investigator 
Genonstrate how the tasks could be performed, Subjects in the high 
task orientation condition received two denonstrations and subjects 
in the no task orientation condition received none. 


For both tasks, every subject was tested on four problems. The 


order of tasks and of problems within tasks were randomized for pre= 
sentation to each subject. 

Tae concept attainment task required subjects to find the 
criterial attributes which conjunctively defined a class or category 
of objects existing with the universe of all such.objects. In this 
study on object possessed 5 attributes, each having two possible 


values, thereby making a universe of 52 such objects. Subjects were 


shown an object which belonged to one of the possible sub-sets of 


objects within the universe and then asked to discover the attribute 


value(s) which defined that sub- 


jet by inquiring about the membership 


of other objects, In response to each inquiry aubjects were told 


whether or not the object was a member. 
Ability on this task was measured by the time it took subjects 
to discover the concept, or conjunction of attribute value(s), defining 


the sub-set. Additionally, their inquiry protocols were examined to 
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measure the extent to which they adhered to a conservative focusing 


strategy of inquiry; that is, one in which only one attribute value 


was varied at a time, all other attribute values being held constant. 


A count was also made of the number of inquiries a subject made before 


he stated his first conjecture about the concept he was seeking, While 
the time score was a measure of @ subject's ability to attain concepts, 


the latter two mec 


sures were an attempt to study differences in the 


mamer, or style, in which he attained concept 


The difficulty 
Level of problems was controlled by varying the number of attributes 
criterial to a concept from one to four. A random selection procedure 
was used to select the specific criterial attribute values for each 
problem, 

‘The enbedded figures task required a subject to find a simple figure 
embedded in a complex one. The embedded figures employed were the 
Thurstone-Gottschaldt figures (1944), Parts I through IV of this 
test were used as the four problems in the study, Parts I and IT 
contained less difficult figures than Parts IIT and IV, Difficulty 
within these two sub-sets of figures were further varied by having 
subjects work on Parts II and IV without being able to look at the 
example of the simple figure being sought. The measure of ability of 


this ta: 


the number of figures disembedded per minute, 
For each part of the task time limita were set in accordance with the 
recommendations of Thurstone (1944), Part V of this same test was used 


for the preliminary task orientation given subjects, 


ON 


Results 
‘Te assumption that the CST measures a subject's preference and 
not his capacity for making analytic or global categorizations was 
supported by the finding that the 120 atudents who took this test 
wore able to give, on the average, both analytic and global responses 
to more than half the itens, ‘This finding was also true for the 
saaple of students selected as subjects for the study. 
The data failed to support the hypothesis that cognitive style 
is a significant determinant of cognitive task performance, Contrary 
to expectation, preliminary task orientation did not improve tasie 


performance and in the ca: 


of concept attainment actually produced 
poorer performance, Variation in problem difficulty level yielded 
problens at two significantly different levels of difficulty, Por 
both tasks, the effect of cognitive style and task orientation was 
similar at both aiftioulty Levels, 

The four predictions made were disconfimmed, Specifically, it 
was found: 

1, On neither task did aplitters outperform Iuapers. Por both 
tasks the overall pertomumce of the tra style groups vas equivalent, 
On the concept attainment tank, a significant interaction between 
style and orientation Aitested attention to the thot that in the high 
condition of task orientation luspers significantly outperformed 


aplitte: 


‘There were no other significant differences in the per- 


formance of the two atyle group: 
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2, Preliminary task orientation had no effect on the ability 


to perceive embedded figures anong either splitters or lumpers, With 


respect to the concept attainment task, results were more complicated, 
For both groups, the low task orientation condition of two denonstrations 
resulted in poorer performance, Under the high task orientation 
condition of four demonstrations, the performance of splitters remained 
equally poor, but lumpers showed an improvement that was significantly 
better than their performance under the low condition of task orien 
tation, but not significantly better than their performance in the 
no task orientation condition. 

3. Generally speaking, neither aplitters nor luapers benef ited 


from preliminary task orientation, and Prediction 3 thereby became 


meaningless. For the concept attainment task, however, the lumpers 

in the high orientation condition did benefit from task orientation 

and their performnnce was superior to the performance of splitters in 

that condition, To this Limited extent, there was sone indication 

of lumpers evidencing more benefit from task orientation than splitters 
4, While the differences predicted at the outset of the study 

did not materialize, the performance which actually did obtain for 


both style groups under each condition of task orientation was the same 


under both high and low levels of problem difficulty level, In this 


sense, it can be said thet Prediction 4 was disconfirmed, 
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Gonelu ‘and_Inp] ication 


Conclusions were drawn from the results of this study in terms 
of the implications the data had for furthering the explication of the 


analytic-global dimension of cognitive style and for ai 


easing the 
validity of Kagon's recomendation that this dimension be used to 
order and control individual differences in experimental studies of 
cognitive behavior, In thia respect, two major conclusions were 
reached: 


Single-criterion measures of the analytic-global dimension of 


cognitive style, such as the GST, give evidence of being too task 
specific to permit them to identify individual differences in cog~ 
nitive functioning that have the generality required by the theoretical 


construct of " 


ive and self-con: 


tyle" as perv tent cognitive 
behavior, 

‘This conclusion was based on the lack of relationship found anong 
performance on the CST, the concept attainment task, and the enbedded 
figures task, Since all of these measures have been justified, in some 
fashion, as operational definitions of the analytic-global construct 
of cognitive style, performance on them should have been correlated 
if they were defining the same theoretical construct, At best, the 
data from this study could only justify the conclusion that these 


operational measur 


were defining separate aspects of a multidi- 


mensional construct, 


04 


2, The data of this study failed to justify Kagan's recommen 
dation that individual differences in experimental studies of cognitive 
functioning be ordered and controlled by means of the enalytic~ 

slobal dimension of cognitive style defined by the GST. 

This conclusion was based on the lack of performance differences 
obtaining botween analytic and non-analytic subjects on both the 
concept attainnent task and the enbedded figures perception task, On 
fa prima facie basis, these two tasks appeared to give differential 
caphasis to perceptual and conceptual factors. Empirically, performance 
on the one was not related to performance on the other, This was 
evidence that they represented different cognitive functions and prob- 
ably sampled a diverse population of cognitive behavior, The 
failure of differences on the CST to have any meaning in terms of 
performance on these two tasks therefore leads to the conclusion 
that the evidence in this study does not support the contention that 
the analytie~global dimension of cognitive atyle defined by the CST 
is e personality variable of general cognitive relevance, Without 
that generality, of course, this dimension could serve no useful 
purpose in ordering or controll ing individual differences in experi- 
mental studies of cognitive functioning. 

This conclusion was strengthened by the fact that the two tasks 
used to test the cognitive generality of the anolytic-global dimension 


examined should have been particularly sensitive to individual differences 
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in that dimension, The perception of embedded figures has been used 
by Witkin to give operational definition to a similar, if not the sane 
theoretical construct, The concept attainment task lent itself to 

fn exanination not only of a subject's ability to perform an analytic 
task but of his tendency to enploy an analytic approach (conservative 
focusing strategy) to the solution of the task, Additionally, since 
Kagan and bis colleagues have found analytic aubjects to be more 
reflective and global subjects more impulsive in making responses, 

the concept attainment task was used to measure the degree to which 


aubjects delayed coming to a first decision about the criterial 


attributes of the concepts they were seeking. This measure of 
impulsiveness, of course, was specific to the concept attainment 

task used in this study, It was not therefore directly comparable to 
the measures used by Kagan and his colleagues for assessing differences 
in subject impulsivity. Thus the contradictory findings in this study 
do not directiy disconfimm the earlier findings of the Kagan group. 

One possible explanation of the singular lack of task perfornance 
Aitferences between the two atyle groups was the manner in which the 
CST is scored, It svens possible that scoring the test simply on 
‘the basis of first responses to itens might be an inadequate method 
for detecting deeply personalized differences, First responses might 


reflect too much that was of a chance, momentary nature in a subject! 


performance, The likelihood of this possibility was enhanced by the 


finding that responses on more than half the items on the CST are 
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typically a matter of subject preference and not ability. This was 
a finding of some generality since it was true not only for the 
subjects of the study but for the population of students from which 

the sample was drawn, It is recommended therefore that the possibility 
be investigated of scoring the CST on the basis of exhausting each 
subject's repertoire of responses to each item and identifying his 
predoainant cognitive style on the basis of all his responses and not 


just his first response 


The two major conclusions drawn from the data of this study 


were based on the findings relevant to the factor of cognitive style, 


The findings related to the two other factors, preliminary task orien~ 


tation and problem difficulty level, also had noteworthy implication: 


Preliminary task orientation emerged in this study as a poorly 


chosen variable, Tt produced results that were contradictory to the 
notion that approprinte orientation would benefit task performance, 
indicating that it was a variable which itself needs further investi~ 
gation, Lacking predictability in its om right, its use ina study 
primarily concerned with the effects of another factor only served 

to confound the findings and increase the difficulty of giving then 
8 satisfactory interpretation, 


Even if the effect of preliminary task orientation had been 


empirically consia 


nt with its logically expected outcome, it would 


have been @ poor choice as a variable intended to 


ive insight into the 


nature af the cognitive style variable, This was 80 because it was a 
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variable which affected the long-standing mental set conceptualized 


as the actual psychologi 


al process producing cognitive style effects, 


To attempt directly to modify thi 


process before its basic function 
ing was clearly established seened, in retrospect, to have been @ 
intake, 

Te should also be pointed out that preliminary task orientation 
in this study did not consist of the typical training trials given 


subjects in learning experiment: 


Orientation in this study merely 
involved demonstration, It is not known what the effect would have 
been if orientation had consinted of preliminary practice or training 
trials. Perhaps this type of preliminary orientation would have 
shown a resultant increase in task performance and have detected 
Aifferences in the rate of Learning for the two style groups, This 
is certainly potential difference between style groups deserving 
further investigation, and in this type of study the objections made 
here against the use of a task orientation factor would not obtain, 
Examining cognitive style variables under differing levels of 


problem difficulty, on the other hand, see 


worthwhile, This variable 
did not dircetly attempt to modify the psychological process under 
investigation, The generality which consideration of this type of 
variable can add to the reaults of a study takes place without the 
risk of confounding the results pertinent to an understanding of the 


proc 


being studied. 


In this study it was found that differences in problem difficulty 
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level did not significantly change the relative performance of the 
‘two style groups on either task, The range of difficulty level for 
the problems in these taske, however, was not considered to be very 


wide, All four problems in both tasks were ones that were well within 


the capacity of subjects to perform, In fact, they had been selected 
with this in mind, The variation in cognitive strain under which 
subjects performed task problems, therefore, was not excessive, and 
the effect of style obtained in this study should be interpreted as 
applying only to problems well within the ability level of subjects. 
What the effect on style would be for problems outside this range 
is a problen recomended for further investigation. It is possible 
‘that style differences only become important under extrene differences 
in the degree of cognitive strain elicited by task problems. If this 


were the case, then it would also become nece: 


ary to study variations 
in subject performance not in terms of success on task but of errors 
made and of changes in problem solving approach, Methods for doing 


this have already been suggested by Sigel (1963), Not all ti 


of course, would lend themselves to this type of analysis. In the 
case of the tasks studied here, the concept attainment task would be 


suited to such analys: 


but not the embedded figures task. 


In summary, it ean be concluded from the results of this study 


that further investigation of both the manner of measuring the 


analytic-global dimension of cognitive style and the examination of 
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its effect on cognitive functioning are necessary before such measures 
of individual differences in cognitive behavior can serve a substan— 
tively clear and methodologically useful purpose in the experimental 


investigation of cognition. 
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APPENDIX ¢ 


INSTRUCTIONS EMPLOYED IN ADMINISTERING 
‘(ME CONCEPIVAL STYLE TEST AND A SAMPLE ITEM FROM THAT TEST 


First Administration 


When you are told to turn the page, you will see three pictures, 
You are to pick out two of the pictures that are alike or go 
together in some way. On your answer sheet circle the letters 
of the two pictures you select and in the space provided write 
the reason you chose these two pictures. 


There are no "right" or "wrong" answers, Usually the reason 
can be stated ina few words, You do not have to write a com- 
plete sentence, You may work at your own speed, If you 
finish before the others, sit quietly and wait for further 
instructions 


Plet 


begin now by turning the page, 


Second Administration 


When you were answering the test the first time, you may have 
felt that there were other ways in which the pictures might be 
seen as alike, Would you please go through the teat again and 
see if you can find other ways in which two of the three pic~ 
‘tures on each page are alike or go together in some way. Write 
your reason as before on the new answer sheet which has been 
given to you, Please begin now. 
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APPENDIX D 


‘SUBJECT RECORD SHEETS 
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APPENDIX E 


IME UNIVERSE OF OBJECTS 


USED IN THE CONCEPT ATTAINMENT TASK 
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APPENDIX F 


INSTRUCTIONS FOR ADMINISTERING INE CONCEPT ATTAINMENT TASK 


Iam going to ask you to try to find out what I have in mind about 
the eats you see on this sheet which makes some of them go together to 
form a special grouping or class of cats. 


For example, from the total group of cats on this sheet I could 
have in mind: "The class of all green cats," or, "The class of all 
dlack cats." Then you see, the class of cats I have in mind would all 
have one thing in conmon—their color. Or, I could have had in mind: 
"AL black cats with three whiskers," and then the class of cats I 
have in mind would have two things in common-their color and number 

of whiskers, Or, I could have had in mind: "All black cats with three 
whiskers and a round head," and then the class of cats T have in mind 
would have three things in common, 


So you see it is possible to group things that have only one 
‘thing in common, or two things in coumon, or three things in common, 

or even more things than that. In the case of the cats on this sheet, 
there are up to five things they can have in conmon: shape of head, 
shape of body, number of whiskers, color, and position——right or left—— 
of tail, Can'you point out to me on this sheet a group of cats that 
have two things in conmon? 


(If the subject is correct in what he points out, he is told: 
mat's fine! Now, show me a group that has one thing in common, 
Again, if he is correct, he is told: "That's fine, You have the idea, 


Now I am going to pick out a cat and it will be an example of the 
class of cats I have in mind, Then you pick other cats, one by one, 
and I'll tell you if you have picked a cat that belongs to the cla: 

of cuts Ihave in mind, As I tell you this about the cats you pick out, 
you try to figure out what it is I think these cats have in common, 

We will do this four times after we practice a little, 


Now, let's see if you have the idea, If I pointed out a black 
cat, say that one in the upper left hand corner, and then you pointed 
out the green cat that is in the same position, I would tell you "Yea" 
or "No", according to whether or not the cat you picked out belonged 
to the class of cats I have in mind, Now, at any time that you think 
you know the class of cats I have in mind—that is, know what it is 


a2 


1s 


that the cats have in common—-you tell me what those connon features 
are, You will be allowed one such guess each time you pick a new cat. 
So always make the most careful guess you can; you don't want to waste 
your guesses, When you make the right guess I will tell you. Good 
fuessers, of course, are able to get the right answer with only a 
small number of guesses. 
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‘THE THURSTONE~GOTTSCHALDT FIGURES 
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PART IT 
Look at the adjacent figure. 


It 419 contained tn each of tho 
drawings belov. Find tt in each 
drawing and then mark tt. Mark 
only one figure in each drawing. 


Le 


PART ITT 
Look at tho tvo adjacent figures. One of them 
1 contained in each of the dravings belov, 


In each of the folloving drawings, mark that part 
Which is the samo as one of the adjacent figures. 
Mark only one figure in each draving. 


os 
WAY 
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PART IV 


Lock et the two adjacent figure: 
One of them is contained in each of 
the drawings below. 


In each of the following drawings, mark 
that part which is the sane as one of the 


adjacent figures. Mark only one figure 
in each draving, 


ns 


PART V 


Look at the two adjacent figures. 
One of them is contained in each 
of the drawings below, 


In each of the following drawings, 
mark that part which is the same 
as one of the adjacent figures, 
Mark only one figure in each 
drawing. 
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APPENDIX H 


‘TIME IN MINUTES TAKEN BY SUBJECTS TO ATTAIN CONCEPTS 


‘CONCEPTS 
S's Number of Criterial Attributes 
No. 1 2 3 4 

1 2.95 10.00 3.46 10,00 
2 3.11 8.60 8,06 7,08 
3 2,56 5.09 10,00 3.62 
4 2,52 10.00 10,00 10,00 
5 10,00 1.08 10,00 76 
6 4.81 1.60 4,30 10,00 
7 1,99 10,00 10.00 8,60 
a 612 4.83 7.20 1,72 
9 10.00 3,60 10,00 2,00 
10 2.61 1.81 4.15 10,00 
u 3.04 10.00 5.00 7,60 
12 10,00 10,00 10.00 10,00 
aa 4,30 1,00 10,00 - 4.30 
4 2.90 10.00 9.90 10,00 
15 2.07 7.80 4.40 4195 
16 1,00 1,00 10.00 10:00 
17 1.84 1,68 1,99 8,76 
18 2.10 6.20 3.20 5.10 
19 1,70 6.60 10,00 2.80 
20 4,58 {81 10,00 10.00 
a 4,50 10,00 1.80 7.60 
22 1.50 6.10 2.90 2,90 
23 2.50 3.80 10.00 5.50 
24 2.60 9.70 1.70 2.00 
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APPENDIX. T 


CONSERVATIVE FOCUSING STRATEGY SCORES 


CONCEPTS CONCEPTS 
S's Number of Criterial Attributes S's Number of Criterial Attributes 
No. 1 2 3 4 No 1 2 a 4 

1 1.17 1,20 1,33 25 1.93 1,00 1,33 1.00 
2 1:66 1.25 1,00 26 © «1.25 1,50 1,00 1.25 
3 1.50 1.50 1.93 27 1100 1,00 1,501.33, 
4 1.00 1.80 1,00 28 1,001.33 1,25 1,16 
5 1.50 2,00 1,00 281,50 1.20 1,25 1,99 
6 1.33 1.00 1:00 301,00 1.20 1.25 1.25 
7 2,00 1.33 2,00 BL 1,00 100 1,00 1.16 
8 1:40 1120 1:00 321,931.00 1,882.12 
r) 1,00 2.61 1,75 931,00 1.44 1,16 1.16 
10 2,00 1.00 2.00 1,00 34 1,00 1:50 2:00 1:20 
n 1.20 1,00 1,62 1.33 351.50 1,93 2,00 1.50 
12 1,00 1,16 1,00 1.16 361,981.25 2.93 1.55 
13 1,50 2,30 1,50 1,00 371.00 1,00 1,00 1,50 
4 1.00 2.65 1,93 1,00 38 1,00 1.70 1,751.83 
15 1,00 1.83 1116 1220 391,25 1,00 1,00 1.40 
16 1,66 1.33 1,60 1.66 40 2.00 1,20 1,00 1.40 
7 1,50 1.20 1,00 1.66 411,00 1,25 1,00 1,20 
18 1,00 1.00 1,00 1,00 42 1,00 1,50 1:20 1.00 
19 1.25. 1.00 2:00 1.83 43° 2.00 1,50 1.00 1.50 
20 1,00 1,00 1,00 1.00 44 2.00 1,93 2:00 1.00 
a1 1,00 1,00 1,50 1,25 45 1.25 1,00 1.20 1.66 
22 1,50 1.00 1,25 1120 46 1.20 1.25 1:50 2.00 
23 1.20 1,00 1:50 1.39 471,00 1.75 1.00 1.28 
24 1.00. 1,00 1.33 1:00 481,20 1,00 1.66 1.00 
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APPENDIX J 


NUMBER OF INSTANCES EXAMINED 
BY SUBJECTS BEFORE GIVING FIRST ANSWER 


covceprs ‘CONCEPTS 
S's Number of Criterial Attributes Sts Number of Criterial Attributes 
No 1 2 3 4 Noo 1 2 3 4 
1 5 8 5 3 25 3 3 4 4 
2 1 3 4 2 4 4 5 4 
3 a4 2 3 a7 5 2 2 3 
4 6 3 Ww 28 6 3 nt a 
5 s 38 4 2 20 3 8 4 8 
6 2 3 1 1 30 5 5 4 4 
7 a 4 5 a1 4 5 4 6 
8 7 6 8 5 32 3 419 8 
9 1 2 13 8 39 6 18 8 6 
4 6 4 5 a4 5 4 a 12 
Ln 5 2 10 0 35 4 3 5 2 
wz 8 (10 6 6 36 3 9 3 10 
19 2 3 4 8 37 2 5 4 7 
4 a 3 3 2 38 6 417 4 7 
6 7 7 10 6 39 4 2 1 5 
16 a 3 5 16 40 5 5 5 1 
17 a a 5 16 a 4 4 3 5 
18 2 1 3 1 42 5 2 5 4 
19 4 1 1 4 430024 2 9 2 
20 3 3 1 5 44 4 3 3 3 
a 3 4 4 4 45 6 7 7 6 
22 7 2 4 5 46 5 4 7 8 
23 5 4 2 3 47 4 4 5 8 
24 4 4 6 6 OS 4 7 5 
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APPENDIX. K 


RATE (FIGURES PER MINUTE) AT WILICH SUBJECTS DISEMBEDDED FIGURES 


EMEEDDED FIGURES TEST 


Port Part Part = Part S's Part Part Part Part 


x mo wv No oT mT 


9,00 1,00 501,00 25 1.50 6,00 50 
6.50 8,70 1,00 33 26 5,505.00 1.00 

4:50 2.00 1.00 2.00 27 300.0050 

5.00 5.00.80.) 28 4.00 4,001.25 2.37 
7,00 6,00 1.25 2.44 29 © 4,00 3,001.25 

4.50 5,00 1.20 3.50 30 5,00 6,00 50 

2.00 1.00.50 1,00, 318.00 5,002.20 4.90 
6.50 1,00 2.75 1.62, 32 6.50 6.00.75 

7.50 6,00 755.40 3395.50 2,00 50 

3.00 1.00 1.25 4.84 346,00 00.25 

12,00 8,502.25 1,67 35 2.50 3,00 15 

5.50 4,00 © 00.66 36 4.50 4.00.25 

5.50 6.00.75 1.30 371,00 1,00 25, 
10,00 10,00 1,25 1.33 38 4.00 6.00 1.75 2.50 
8.00 6.00 504,73 39° 4.00 7.70 «150 

10,50. 7,00 1,50 1.66 40 10.50 10,90 2.00 5.65 
5.50 7.35 2.00 4,50 413,00 6,00 .50— 2,00 
3150 1,00 1.00 1.66 42 6.00 10.30 © .75 = 2.00 
5.50 4.00 150.33), 43° 10.00 8.10.75 

8,00 7,90 .75 1,00 446.50 4,001.85 

5.00 7,00 1,25 1,93 45 3,50 5,000.75 

6.00 8.40 1.25 2.00 46 4.50 6.00.25 

5.00 7,80 1.50 2,00 47 10,00 2.00.75 
4.00.00 1,00 1,66 48 6,50 2.00 1,00 
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